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MATEMATHKA 


P. 9. BAHOrPA] 


O HEJOCTATOUHOCTH METOJA XAPAKTEPHCTHYECKHX 
IOKA3ATEJIEH B NIPHMEHEHMM K HEJIAHEMHbIM YPABHEHHAM 


(ITpedcmaeaexo axademuxom H. I. Tempoecxum 10 XII 1956) 


PaccmoTpuM cucTemy H3 n jludppepeHiHabHbIX ypaBHeHHii B BeKTOpHOSi 
)OpmMe 


d 
a ~ FG»), (1) 
aa Kotopoit F (t, 0)==0 u Bemonneno ycnosue JIunmuua 
JE (¢33) FF (yon) |< Kee (2) 
M3 usBeCTHOH IPH 9THX YCJOBHAX ONe€HKH HOPM pelwleHuit 


| *.4)-4< | x (0). 1 


JIERYET, AUTO XapakKTePHCTHYeCCKHE TWOKa3saTeJIH BCeX pelleHuit OrpaHHYeHbl: 
h = lim f1In | x(t) | <K, 
t—oo 


{ NOTOMYy cyliecTByerT supK=A<K. Vapectuo taxxe (1), 4To B cuy4ae 
IMHeHHOCTH cHucTempI (1), T. e. mpu F(t, x) = A(t)x, BepHo yTBepxyeHne: 

Jaa a6oe0 ¢>0 cytwecmeyem makaa Koxcmaxma B., oOHa u ma me 
JAA BCeX pelleHutl, 4mo 


| x(t) | <| (0) | Be, (3) 


B HeuHHelHOM Culy4dae H3 OMpeseneHHH } u A Takxe BbITeKaeT HepaBeHCTBO 
3Hyla (3), B KOTOPOM, OgHaKO, B, 3aBHCHT oT BbiOopa pelwieHua x(t), HAH, 
ITO TO Ke, ero HavasbHOH TOUKH x (0). 

Bo3HvkaeT. BOMpoc: MOXKHO JH H B HeAHHeEHHOM Cysyyae BbIOpaTb B, He 
3ABHCAILHM OT x (0)? 

A priori, HepaBeHcTBo (3) MOxeT HapyllaTbca MO AByM MpHunHam: 

a) Be cyulecTByeT Jia Kaxol cceppt | x (0) | =r< XR, HO HeorpaHHyeHHo 
JacTeT pH r—>O (“aH r— od); 

6) Hu qua ognot ccbeppi He cyuyectByet B. (Tak kak M3 CyulecTBoBaHHA B. 
JI f =f, BbITeKaeT ee CyMeCTBOBaHHe JIA F<). 

Cuyuyali a) emule OcTaBJIAeT HEKOTOP 10 BO3MOXKHOCTb HCMOJIb3OBAHMA YHCAa nN 
Tak, HMeeT MeCTO CJiefylouad TeopeMa: 

Teopema 1. B cayuae a) uz ompuyameabxKocmu A eolmekaem acumnmo- 
muueckaa ycmotiuueocms mpusuanbHoeo pewenua x =O cucmemol (1). 

B cayyae xe 6) MeTOA XapakTepHCTHYeCKHX MOKasaTevIel OKaSbIBAeTCA 
HENPHTOMHbIM Jd H3yYeHUA pelleHHH CHCTeMBI (1) B Tom cMbicle, Kak 9TO 
yelaeTcaA JIS CHCTeM JIMHeHHbIX, HOO, HanpHMep, M3 YCJIOBHA A<0O He 
BbITeKaeT Jlaxke OObIUHAA yCTOMUMBOCTb pewieHuA xX = 0. 

Cneyyiouve mpuMepbl MoKaspiBaloT, YTO 06a CAydaA MeUCTBUTEbHO BCTpe- 
qaioTca, H MpHToM pH Mpasolt uactu (1), He 3aBHCALlei OT r 
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IIpumep 1. Cucrema cocTrouT M3 O{HOrO ypaBHeHHA C OHHM HeHsBe 
CTHDIM x HW gagaHa B nomoce t>0, |x| <1: 


hae dx 21n?x x 0: 
a pinta OP eee 
dx 
——— ux=0. 
rr QO mp 


Ycnosune JIlunwuUa BbINOJHeEHO, TAK KaK NPOH3BOAHaAA NpaBOW YacTH NO 4 
orpaHuyeHa. Odmee peuieHve HMeeT BHA 


x(t) = ef-e- VR, 


Tak uTO ero XapaKTepucTuyecku MoKasaTeb A = 0. Ccepa | x (0) | =F 
COCTOHT ¥3 JByx. Touek: x(0)=-+r, HM JA HUX BbINOMHeHO (3), OAHAK 
KoHcTaHTa B, He MOKeT ObITb eHHO 
upu r—0. 

TleticTBuTebHO, JONyCcTHB (focTa4\ 
TOUHO paccmoTpeTb x(t) >0), 4TO 


x (t) et 
20) Suen 


NOJyYHM B JIeBOH YaCTH BbIpaxkeHH 
et-Vit(i—c + Vite? KoTropoe npH t =e 
oOpamaetca B ect Vite?, orga Kak 
lipaBaad uacTb paBHa 5.e%, Hw HepaBeH-} 
Puc. 1 CTBO HapyllaeTca pH OobwHX C (T. @.), 

. Hp Maspbix x(0)), ecm ¢< 2. 

TIpumep 2. Cuctema cocToHTH3 ,ByX ypaBHeHHli HM 3ajjaHa BO BCeli| 
TIOCKOCTH (X, y): 


dx x2 (y—x)+y? dy 3. y? (y — 2x) 


dad” (+ i+et+yy] ? de @+Ali+er yy ’ 
M 10 HeNpepbIBHOCTH 


‘= y= py x=y = 0. 


UYactuble NpOHSBO,HbIe MpaBbixX wacTeli He CyllecTByIoT NpH x=y=0, 
HO OrpaHHueHbl Ha BCel MIOCKOCTH, 4YTO OOeCNeuHBaeT BBINIOJIHCHHE YCJIOBHA 
JIumumua c oOmeH KOHCTAaHTOH Ya moOoli napbl ToueK, BKsoyasn (0, 0). 
BBuAy CHMMETPHUHOCTH TOA HalpaBseHuli OTHOCHTebHO (0,0) jocTaToOuHO 
H3Y4HTb BEPXHIOlO NOJYIMJIOCKOCTH, BKJIOUAA MpaByto Nosyocb x > Ou ucKmoUaA 
JIeByt0. y 5 | 

Coueraa MeToy PpomMepa C JONOJHHTebHBIMH HCCuIeMOBAHHAMH, yaeTca 
YCTaHOBHTb CJle{yIOlly!o KapTHHy NOBeqeHuA pelenHl (cM. puc. 1). Cucrema 
MMeeT €HHCTBeEHHy!o Ocobyio TouKy (0, 0); Bcakoe pemleHne 3a KOHeUHOe 
BpeMA NoMmasaeT B 3aTCMHEHHbIM CeKTOP, HW, OCTaBadCb B HeM, CTpeMUTCA 
K (0, 0), npwuem ero xapakTepucTuyeckuit noKasaTemb }< —a?< 0; cye- 
CTBYeT S/IMNTHYeCKaA OONaCTb (3aliTpHxXOBaHa), MpHYeM BCAKOe pewleHue, 
HayMHalouleecaA BOMHSH Nosyocw x<0, ornGaer sty oOsacTb, mpexye ueM 
MonacTb B ceKkTOp. TakHM o6pa30M, HecmMoTpaA Ha ycnoBue A <—a?< 0, 
ocoOaH TOUKa HeyCcTOMUMBa, TaK Kak BCAKOe pelleHHe, HAUMHaIOMeecA B MeBOII 
WACTH CKOJIb YrOMHO MaJIOH OKPECTHOCTH STOH TOUKH, yasAeTCA OT Hee He MeHee 
YeM Ha AMaMeTP SJWIMNTHYECKOH OOACTH, Npexje YeM CHOBAa MoMacTb B MaJIyIO | 
OKpecTHOCcTb. Orcioja mo Teopeme | cameqyeT, uTO HMeeT mecTO cayual 6). © 


Mockosckui aBialMoHHbilt Tloctynuso0 
TeXHOJIOPHYCCKHH HHCTHTYT 6 III 1956 


i 
| 


UUMTMPOBAHHAS JIMNTEPATYPA 


TA. M. Jlianyuos, OG6maa 3aqaua 06 YCTOHYMBOCTH ABHXKeHHA, 1950. 
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Aornuage Akaygemun nayx CCCP 
1957. Tom 114, Ns 2 


MATEMATHKA 


C. A. TEJIb®EP 


0 MAKCHMYME KOH®OPMHOrO PAHYCA ®YHJAMEHTAJIbHOM 
| OBJIACTH BOAKONEPHOAMYECKON rPynnbl 


({Tpedcmasbrexno akademukom B. H. Cuupnosoim 29 XI 1956) 


Ilycrb {D}—cemelicTBo ofHOcBxA3HEIX O6macteft D nmocKkocTu w, cojep- 
KalluxX TOUKY W=O0 H O6saJaoulNXx cBOlicTBamu: 1) O6macTb D He coyepxKUT 
TOUeK, KOHIPYyeHTHbIX MO OTHOWEHHIO K rpynne 7, Npeo6pasopaHul w’ = w + 
+ Ny, + Ny, TE @, WH Wg—NOCTOAHHbI€, OTHOUWIeHHE KOTOPbIX He Bellle- 
CTBEHHO; 7, H Ny — moOble Wemble unCa; 2) O6lacTb D He cofepxKUT JaHHOr 
CHCTeEMbl KOHEYHbIX TOUCK Qy,..., Am HW TOUCK, HM KOHIPYeHTHbIX MO OTHOLIEHHIO 
/K rpynne Tn. 

Cpeyu Bcex oOmactet {D} onpeqenutTh oO6nacTb, KoTOpaA 
“HMeeT HaHOONbUHH KOHPOPMHHIA paguyc. 

O6o3sHauHM Yepes Sy (@,, M2) Kacc (yHKUHh 


| | w =f (2) = Dd) ene", (1) 


peryJApHbIxX B Kpyre | z|<(1 Ww OAHONHMCTHO OTOOParxKalollHxX YTOT Kpyr Ha 
o6sacTH cevelictsaa {DL}. IlocraBleHHad 3aqaua CBOJHTCAH K olpeseJleHHiIo 


~makcumyna | /’ (0) | = | c, | B Kaacce Sq (a, @,). 

Teopema 1. Ecau dyxxyun w=f (2) = Sa (a, ©.) Oaem makcumym 
gynxuyuonary | f’ (0) |, mo oHa = ydoeremeopsem OudqepenyuanoHomy 
Y paeHeHuto 

wl SA pe ay C(w) + 8 @w) (2) 
z2y/2  *70 j i i m+1 
t=] oni 
(ede A; (i =O0,1,...,m-+ 1) — nocmosnnole, npuiem >) A; = 0; 5 (w), 


i=1 
 (w) — dynxyuu Betiepuimpacca, nocmpoennole Ha nepuodax w, tu ©) U omo6- 
paocaem Kpye | z2| <1 Ha o62acme D, c6aadarowyro caedyrouyumu ceoticmeamu: 
1) O62acme D — codepocawjan mouky w = 0 odHOCeASHAA @yHOamMeNMaAoHAA 
o6aacmo S, epynnet Tn c paspesamu. I'paHuya ee cocmoum u3 KOHe4HOeO 
UUCNA AHAAUMUUECKUX OY2, NONAPHO KOHEPYeENMAOLX No oMHOWeHUIO K epynne Tn, 
WU U3 KYCOUHO-QHAAUMUYECKUX paspes0e, UdYUUX om epanuuol Sy U OKAHLU- 


BarOlUUXCA 6 mouKax a; (i =1,..., Mm) UAU UM KONepyeNmMHelx. 
2) Kaodott nape Koxepyenmnelx Oye epanuyot Sy u npocmem Oyeam 
paspes0e coomeemcmeyiom Ha oKpyscHocmu | z| =1 nocpedcmeom w = f (2) 


Oee Oyeu OOunaKoO6ol. OAUHEL. 
Jloka3aTeubceTBoO. CHavalla BbIBeeM BapHalluOHHy!o (opMywJy jaa 
(yHKUMH Kacca Sg (1, @2)- 
PaccmoTpuM (byHKIHIo 
“ @ (w)— ® (a;) 
w= Ow, [Al =othin@—aOll gaa: (3) 


rye b; — POH3BONbHbIe MOCTOAHHBIe; gy (W) = 6 (W — Wem) — 6 (W — Wamte)s 
TIPHYEM Wom41 WsWam42 OTJIMYHbI OT KOPHeH Wp (k=1,..., 2m) ypaBHeHue 
% (w) = 5; ((=1,..+,m), pacmouoxKeHHbIxX B CyHaMeHTaJIbHOM NapaJeso- 
rpamme. Kak u B ('), MoKa3blBaeTca, uTO ecuH f (Z) € Sg (@;,@2) H OOpas kpyra 
|z| <1 npu oro6paxenun w = f (2) NOKpbIBaeT BCe TOUKH @, (k = 1,..., 2M+ 2 
To pyHKkuna F(z, | A|)=O(f(z), | A |) upa -AocTaTouHO MaJIOM |A| Oyqer 
peryJIpHa HW OHOJMCTHa B HeKOTOPOM KOvIble r<_|2|<l. 

Ilpumenaa teopemy T. M. Tonysuua ((?), Teopema 1), nomyyaem hyHKIHIO 


ig (2) c Sa (@,, Ws)! 
8 (F (2) —¥ (a, 
(2) =f thin (fF @)—H OI Mirae cas 


m 


2m+2 8 2 2m-+-2 B, 
— haf’ (2) Dy + hei! (2) De zy FAP), (4) 
k=l R hk=1 R 
rye 


Cyt PGE P@) LAE Cus DMO 
Zul” (2x) II Pxheeg een tau are) Mee ee aie ); 


I] ° feo —¥(@ 
1 (Ff (Z,)) — (9) 52, 


Znl (2) 8 Gp) Ge ‘ 
We 8G epee 


( (@(F (2p) #b;) 


| 
pe 
| (b= 15.33, 2m), (Zn) oe 


Ilyctb, fasee, w =f (z)—OfHa H3 9KCTPeMaJIbHbIX (byHKUHH Hu D —co- 
OTBETCTBYIOMaA IKCTPeMaJbHaad OOnacTb. M3 npununna Jlungeneda ceqyer, 
uto D mnpefcrapineT coooH HeKOTOpy!O OHOCBA3HY!IO (YyHJaMeHTaJIbHy!o 
oOsacTb Sy rpynnb! T,, cogepxKallyio TOUKY w=O0 c paspe3samMH, HAYUIMMH 
OT TOYeCK Q,...,Qm K rpaHuue So. [IpuHmenaa k dyHKuHH f (Z) BapHallHoH- 
Hy!lo dbopmyyty (4) MH yu4HTbIBad TpoHsBOubHOCTb argh, Mogmyyaem 4u3 
yCJIOBHA SKCTPeMaJIbHOCTH f (Z) PaBeHCTBO 


g,(0) + >) + =0. (5) 


@uKCupyA 21,-.-, Zam, Zam4+o HW CYHTAA Zgm4, MePeMeHHO z, nMomyyaem 
ypaBHeHHe, H3 KOTOPOrO 3aksIOUaeM, YTO BLIPAKeHHe —j—5 ABACTCA ZNMNTH- 
z2°w 


yecKOH (PyHKUHeH NepemMeHHoH w. Ilomb3yacb H3BeCTHBIM BbIPaxkeHveM 93/UM- 
THYCCKUX (PyHKUMH yepes cyHkuuH Beliepurrpacca #(w) Hu C(w), mpuyzem 
K JudpepenunadbHOMy ypaBHeHHIO 


aor = A+ SIAL @—4) + BL(w +.4)] + Ant) +P). ©) 
i=1 


Herpyyquo oKa3aTb, uTo Bce Kosppunnents B; = 0. 

Takum o6pasom, ypaBHenue (2) ycraHoBeHo. 

YtpepxjeHuA 1) uw 2) Teopembl BbITeKaIOT H3 ypaBHeHHuaA (2). 

HesauHTembHO W3MeHAA  OKA3aTeMbCTBO TeOPeMbI eUHCTBeEHHOCTH 
M. A. Jlappeutpesa ((%), Teopembt 4; cm. Taxxe (8), cTp. 66), ntomyyaem: 

Teopema 2. O6zacme D, o6aadawwaa céeoticmeamu 1) u 2) us meo- 
pemot 1, eOuxcmeeHHa. 


Onupascb Ha Ty TeOpeMy, MOXKHO B HEKOTOPHIX YaCTHBIX ClydaAX HaXOJMTb 
SKCTPeMaJIbHbIe OONaCTH JorayKol. 
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_ C nomomtpio quddbepenunanbHoro ypaBHeHHa (2) oKasbiBaeTca cneqyioulaa 
Teopema. 


Teopema 3. Baympennue Yell akcmpemanonou obfacmu D, pacnoao- 
SKEHHOLE NPU KOHEPYCHMHOLX BEPWUNAX, PABHbL MeoCOY COOOL. 
PaccMOTpHM CeTb, MOJIyYeHHYIO B pe3yJIbTaTe 3aMeIeHHA MvOcKOcTH w 


P9KCTpeMaJIbHOH OOacTbIo D u oOnacramy, eli KOHTPYCHTHbIMH MO OTHOILICHHIO 
1K rpynne T,. M3 Teopempr 3 Bpirexaer: 


) Caegctsue. Yen mesdy Oeyma cocednumu Oyeamu, 6blxoOsiuUMU U3 
|G€PUUHbL Cemu, PabNol meocOY Cobol. é 


Puc, 2 


B jaJbHeileM OrpaHHuHBaeMCA CJIyYaeM BeMeCTBEHHBIX HHBapHaHTOB 2» 
H gs dyHKunn & (w). 

Tlonowum A = g3— 27 g?. Bo3sMoxubl TpH cayyas ((), “erp, 143-149): 

1) A>0. B stom cnyyae OqHH Tepvog w, BelecTBeHHBIM, a [Pyroli wy 
WHCTO MHHMBII. 

2) A<0. B 9Tom cayyae nepHosbI ©, WH ©, — KOMIIJeKCHbIe COMpA2xKeHHBIe 
qucwia. 

3) A=0. B 9sTom cayuae: a) ecnu g,=O0, To OfMH nepHog KoHeUeH, 
EeApYrOH paBeH co; 6) ecnu gp=— 2; =—"0, TO, = wo, = &. 

B cayuae 36) mpaBad 4vacTb ypaBHeHua (2) MpeycTaBsmneT co6oH pallHo- 
HaJIbHylo ()YHKUHIO OT W, JIA KOTOPOH TOUKA W=oco ABJIAeTCA HYJIeM 
KpaTHOCTH He MeHee TpeTbeH. HHTerpupoBaHHemM nogyuaem cbopmysly JlaB- 
pentbesa ((%), crp. 180), a np m= 1 —dyukunio Ké6e. 

Cayuah 3 a) MpHBO,MTCA K HpeyblyuemMy NyTemM mpeoOpasopaHHA OjHO- 
CBASHOH BePTHKaJIbHOH MOJIOCh! C paspe3s3aMH Ha IIJIOCKOCTb C paspesamuH. 

IIpu A= 0 3agayy 0 Maxcumyne | f’ (0) | paccmoTpHm yaa Kaacca S (a, @) 
dbynkunu f(z) Buga (1), peryaapHprx BKpyre | z | <1 HM Og_HOMHCTHO OTOOpa- 
*KAaIOULHX ero Ha OOMACTH, He CofepxKallve TOUeK, KOHTPYeHTHBIX NO OTHOLIeHHIO 
K rpynme T,. OKcTpeMasbHad (PyHKUHA B STOM CJIyYae YAOBMeTBOpAeT juCp- 
(pepeHUHaJIbHOMY ypaBHeHHIO 


ol 
aye = 40+ PO), (7) 
mupyuem A, = —¥ (wm), re W) — BepliHHa 9KCTpeMabHOK OOacTH D. V3 (7) 
BbITeKaeT, ITO Co, = 0 (R= 1, 2,...), OTKYJa 3aksOUAeM, ITO TOUKH 1 1/,0, 


4 --!/,@. pacMoJIOxKeHbI Ha rpaHuue VD. ; 

Ecau A>>0, To mo Teopeme 2 3akNOUaeM, ITO SKCTPeMaJIbHOM OOMAaCTbIO 
6yeT NPAMOYrOJIbHHK C WeHTpOM B TOUKe W=O0 H CO CTOPOHaMH, Napau- 
JICIbHBIMA KOOPHHATHBIM OCAM, AJIMHO COOTBETCTBEHHO ©, HU |, I 
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Ecau, Hakoneu, A<0, To HHTerpHpoBaHHeM ypaBHeHHA (7) HaxoOquM! 
Jia OOpaTHOK PyHKUHH BbIpaxkeHHe 


\ w 
In (2) = { V¥ @) — ° @) dw, (8) 
rye 2 — TOUKa OKpyxKuHocTH | z| = 1, MepexoqAllaH B BePWIHHY Wy, W = 


= (2). Jaa onpefeteHua Bua 9KCTpeMasbHOM OONaCTH 3aMeTHM, 4TO, 
Kora TOUKa W HaxOMWTCH Ha ee rpaHuMue, paBat uacTb (8) OmmKHa 
PaBHATbCa YHCTO MHHMOMY UNcy. STO OyseT MMeETb MECTO TOJbKO TOrya, 
KOra JIA STHX Ke 3HaveHHH W apryMeHT MOAMHTerpaJbHOrO BbIPaKeHHA B 
mpasoh uacra (8) 6yfeT paBHsaTecea =/2. Ha puc. | CHOWIHbIMM JIMHHAMK 
CXeMaTHUeCKH H306paxKeHa PpaHHlla SKCTPeMaJIbHOH OOACTH JIA 3HAaYeHHH 


c= arg a oT 0 qo. 
1 


TopbkKoBcKHii HHXKeHePHO-CTPOHTeIbHbIG MHCTHTYT Tloctynuso 
um. B. Il. Uxanosa 23 IX 1956 


WMTMPOBAHHASA JIMTEPATYPA 


1c. A. Peaspoep, JAH, 98, Ne 6, 885 (1954). #1. M. Toays3uun, Mate. 
c6opu., 19 (61), 2, 203 (1946). *M. A. JlanppeuTbes, Tp. ®u3.-maTem. HHCT. UM. 
B. A. Crexmosa, 5, 159 (1934). 4*#T. M. Touays3uu, Yen. matem. Hayk, B. 6, 26 (1939). 
PIOraC: are KOPC KH H,. OeMeHTbI TEOPHH SIMNTHYeCKHX PYHKUMH C MpHMO%KeHHAMH K Me- 
XaHuke, : 
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Hornange Akagemun nayr CCCP 
1957. Tom 114, Ne 2 e 


MATEMATHKA 


A. A. TOJIBABEPT 


OWEHKA CYMMbI JE®EKTOB MEPOMOP®HOM ®YHKUMH MOPAKA 
MEHbIUE EJMHUILbI 


(1]pedcmaszexo axademuxom M. A. Jlaspenmbeeum 7 XII 1956) 


O6osHauHM yepes (a) HeBaHJMHHOB JepeKT B TouKe a cbynKunu f(z), 
MePOMOp*HOH B KOHeYHOH z2-MvlocKocTH ('). P. HeBanauHHa NoKa3aJ, 4TO JIA 
MePpOMOPpQHBIX (PYHKWMH HelesOrO NOpAyKa p AVIA BCAKUX AD 4(a) + 6(b) 
MeHbIWe HEKOTOPIH MOCTOAHHOM, KOTOPpad MeHbile 2 H 3aBHCHT TOJIbKO OT 9, 
WH lal oeHKH (*). Tas cayuas O<p<1 Wax (°), yrounaa oueHku Hepau- 
 JIMHHa, MoKa3as, uTo 6(a) +4(b)< 1+ 9. 

Ilembio HacTOAUeH 3aMeTKH ABJIA€TCH JOKa3aTeJIbCTBO HepaBeHCTBa 


ee <1/si 
HOS HAGE Sg RES are Oe ae oa ie pel ee 


KOTOpoe, Kak HeTPyAHO MpOBepHTb, ABJIAeTCA Oomee TOUHOH OWeHKOM, 4eM 

ouenxa Iaxa. Ouenka (1) He aBuimeTcs, Be- 

POATHO, HaHJyulweH BO3MOxKHOH (mpH 4/3 < 

<0 < 1),HO,BO BCAKOM CJIy4ae, He OYeHb CHJIb- 

HO OTKJIOHAeTCA OT Hee, TaK KaK Just BCAKOW 

Weslo PyHKUHH nopayKa O<p<1/, 6(co) + 
co 


+6(0)=1 u Aaa YesnoH pyaxuuy | | (a — 


n=1 
—zn-1l?) nopagka 1/2 < p< 16(co) +6 (0) = 
=2—sinm. I paduKn COOTBETCTBYIOWNH X 
cynKunii u300paxkeubl Ha puc. |. 

IlycTts WMeeM MepoMopdHy!O (yHKUHIO 
w=f(z) nopsyka p, O<p< |. He ymenb- 
Illa < OOULHOCTH, MO2KHO OrpaHH4HTbCA OLeHKON 
(60) +8 (co) ucuutats f (0) = 1. Torga 


f(z) = a Rees Oe Lh >> cba) y Puc. 1 


mpH stom pager >)|ay{* BAP * yw wHTerpaupl \ M(r, Ore amar 
a 0 


\v (r, co) r~’>-1 dr CXOMATCA pH Bcex A, p<CAK<1; oTcioga OyfeT ceqoBaTb 
0 
CXOJ[MMOCTb BCeX PAJOB H HHTerpaJOB, KOTOPble BCTPeTATCA HaM B jlaJIbHeHIIeM. 
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ar 
1 
v 0 
1 2 ts. | 
+e \ In? | te x (r) + 3 U,(r). (2) 4 
pb 0 


OGosxauum c’(C*) xpyr |z—a,|<Ja,| (/2—b,|>16, |); 7 (E%)— 


Wyry oKkpyxxHoctu | z | =7, sexKattyo Bc” (C"); a, (r) ee (r)) — paiu aHHy1o 
Mepy Ayru oKpyxHocTu |z—a,|=|a, | (|z—b,| = 6,1) JlexKauleH BHYTPH 
Kpyra |z| <r. 

IIpocrof nogcuer faet, TO w,(r) = 4arcsin(2+]a, | f mpH O<re 
eas Q, (r) = 4arcesin(274|6,[47r) npx O<r <2|6, |; Q, (r) = on NIpu 
PR NES pecbs, 

Tlanee 

du, (r) 4 a 
hn Sa \ ana Poe rdo = — = aoe = | darg (z—a,). 
he ne 
CreqoBaTesIbHo 
du, @, (7) 
Win Sa TPR I hsale) 
du, @y(Fy—2n f 
dinr 2x =0 mpulay|<r<2|a {I 
du, 
Fin7 BPH 21MI<r<oo. 

2 are stn = eesti : 0 ne? |.a}) 
wna? "S'S aay ali Sy ogee 

( 0, 2|\a,|<f< oo 

= Jaresing 4%, 0<r<2ia,|, 
uy (r) + In , 3 i (4) 
In-are 2 Gs TS One 
AHaJOrHyHo nosyuaem 
dU, (r) nl a rek? — b, 2 ws 
ieee 
Mines be \ 5p In b, S| rdo= a | darg (z—b,) = F 
De hy 


=. are sin co O<r<2|b |, 
; " (5) 


rie 2| by |<r<oo. 
6. | 


Uy (r) = 


x 


Breqem tbyHKunio y (x) = = \ arc sin ae mpu O<%¥ <2; x(x) =Inx 
0 
mp 2<*x< oo. Herpyguo ycravosuTb HenpepHiBHOCTh y (x) upp 0<x<0o. 
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3aMeTHM TaK2%Ke, YTO, TAK Kak w,(r)>O upH O< 7 <0 2) a, |pet0"ns (3) 

PELyeT ‘ 

2 C : d 

—aresin-- > Int x, Oyen ee 2: (6) 
0 

Vis (2), (4), (5) nomyyaem 


# 


Ty(r, f) = m(r, 0) + N (r, 0) = m(r, 0) + Dj Int 


< 


; 
| a, | 


<2Z(4i + nt) + Dy Oe Oat) tox)  O 


Jlokaxkem TeHepb CJIETyOuree BCIIOMOraTeJIbHOe HE€PpaBeHCTBO: ITpu 

4 pa (CO a SS sr Xr 
<a <0, O<A<1, xQ) =F (4) 2 chy (1—-) 
J x (x) 4 de <x (R) | (In* x) x de. (8) 


a 


Tloqo6HbIe BCHOMOraTeIbHBIe HePaBeHCTBa JIA MOyYeHHA pasmMUHEIX 
OWeCHOK NPHMeCHAJIMCb MHOrHMH aBTOpaMH (cM., Hanpumep, (4°)). IIpoctnim, 
XOTH H HeCKOJIbKO FpOMO3JKHM MOJCueTOM yOexKjaeMca, 4TO 


\ X (x) x-A-1 dx = x (A) \ dntx)ixrss edz: (9) 


0 


Vis (6), (9) u ompegenenua yx (x) cnenyet, uTO x (4) > 1. Tlycrp 


0 (a) = \ [x (A) In? x— x (x)] x4 A dx = \I- tb (x)] x41 dx. 
a a r) 
@’ (a) = » (a) a~—1, OueBuAHO, ¥TO ) (a) >O npw O<a<l. Jlanee, ’ (a) = 
= 2(xa)tarcsin(a/2)—a'x(A)< 0 npu l<a<2, v’ (a) = [l—« (A) ]a1<c0 
upu 2<a< oo. Cneqosatembuo, mpH 1<(a<_oo % cTporo MOHOTOHHO y6nI- 
BaeT, H Tak Kak U(1)>0 uw (2) = [1 —x(A)] 1n2<0, To cymectByert equH- 
CTBEHHAA TOUKA A, YV(a,)=0, 1<a,<2, Takan, uTo v(a)>O mpu 
O0<a<a Hu ¥(a) <0 mpH aax<a<_oo. CuegoBatenbHo, (a) cTporo Mo- 
HOTOHHO BOspactaeT pH O<a<(a MU CTporoO MOHOTOHHO yObIBaeT IPH 
a,<.a< oo. Ho O(a)—-0 npn a—oco u O(0)=0 B cuay (9), sHauuT, 
® (a) >0O mpu scex a >0Q, a 9TO paBHOCHAbHO (8). 
V3 (8) cnenqyer mpH p<cA<l 


\ [Bx (rar) + Bx (Te 


co 


<0) \ (Dota erp + Dnt pg) tr = 


\| rat dr< 


= x (0) | LV (7,0) +N (r, 00)] ar. 


a 
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Tax Kak B (10) @ MOxKHO BbIOMPaTb HPOMSBOJIbHO OOJIbIIMM, TO CyilecT-) 
BY€T MOCJ€JOBATJIbHOCT ry—> CO Taka, YTO 


dx Gra. aL Xx (at) <*0) [N (rp, 0) + N (fr, CO)). 


B cuay (7) 
T (rr, f)<% (A) [NM (Tr, 0) + N (rr, c0)); 
Tim (N (1,0) +N (r 0)l/T (rf) >. 


Tak kak x(k) — HempepbIBHad (PyHKWHA, TO pH }-—>p NOWyyHM 


lim [N (r, 0) +N (r, 20) /T (rf) > (). 


Orcioga cuegyet 6(0) +8 (00) <2—x1(0), O<p<l. Tna 1/3< p< 1) 
3TO Hallia uckomaad oueHKa (1). IIpu O<p< 14/3 otlenka (1) camegyeT ua | 
yTBepxeHHA (7): ecnH pH O<Cp<}/, G(a) >1—coszp, TO @ ABAAeTCA 
€MHCTBCHHbIM JlecpeKTHBIM 3HayeHHem f(z); WeHCTBHTeIbHO, pH OCp<}/3 || 
max [1,2(1—coszp)] = 1. } 


Y xropolcKuh Ilocrynuno 
rocyapcTBeHHbI yHHBepcHTeT 8 IX 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1P, Hepauauuua, OpnosHaunple ananuTuueckHe dbyHkuun, 1941. 7 R. Ne | 
vanlinna, Le th‘oréme de Picard — Borel et la th orie des fonctions méromorphes, 1929, 
3S. M. Shah, Math. Student, 12, 67 (1944). *E. Tutumapuwm, Teopun dyHKuni, 
1951, n. 8.74. 5G Valiron, Mathematica, 11, 264 (1935). °®O. Teichmt /-§ 
ler, Deutsche Math., 4, 163. (1939). 7A. A. Tonpba6epr, DAH, 98, 893 (1954). 
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Hokaage Akayemun nayrx CCCP 
1957. Tom 114, Ns 2 


‘ MATEMATHKA 


A. T. KOCTIOUEHKO 


) NOBEAEHHM COBCTBEHHBIX ®YHKUMM CAMOCOMPADKEHHbIX 
OMEPATOPOB 


(TTpedcmaszeno axademurom C, JI. Co6onessim 10 XII 1956) 


1. B mocmeqHve roybl MHOrHe aBTOpbl HccweqOBaIH BOMpoc O MoBeeHuH 
| O€CKOHEYHOCTH COOCTBEHHBIX (yHKUHH AudpepeHunasbHBIX OMepaTopos, 
aHHbIX BO BCeM MpoctpauctBe. IIpenmyulecTBeHHO paccMaTpHBaJlOCcb ypaB- 
“ue Ulrypma — JInyBuaaia Ha BCeH OCH HH MomyocH. Handonee nownpie 
BY IbTaTbI Obl nosyuenp! 9. 9. Wnonem (1,7), koToppili moKka3am, uTO 
ITH BCe, MO COOTBETCTBY!OMel Mepe, COOCCTBeHHbIe (pyHKUHH ypaBHeHHA 


ey Hany =W, —w<x<n, g(x) >c>—oo, (A) 


icTyT He ObicTpee abel Jima ypapuenua Ulpequnrepa — Au + qu =u, 
>— oo, HM ObIO MOKa3aHO, 4TO COOCTBeEHHbIe (PyHKWHH u(x, A), NpHHay- 
KallHe J[MCKPeCTHOMY CIe€KTPpy, 9SKCIOHeHIHabHO yObiBatoT. Kak BejlyT 
Oa COOCTBeHHbIe (PyYHKWHH B HeMpepbIBHOM CIeKTpe — OCTaBaJIOCb HeH3BeCT- 
IM. OjHako 6bIJIO BbICKa3aHO TpeMosOwKeHHe, OCHOBAHHOe Ha KBaHTOBO- 
SXaHHYCCKHX cooOpaxKeHHAX, COCTOMUlee B TOM, 4TO B Cayyae (A) nouTH 
 COOCTBeHHbIe (PYHKUHH JOJKHbI ObITh MpOcTO orpaHHyeHbl. 

B wacTosmet 3aMeTKe JOKa3bIBaeTCA OHA OOMIaA TeOpeMa, U3 KOTOPOH 
asy culeqyeT CMpaBeQJIMBOCTb yKa3aHHOro IpesMoo*KeHH A. 

2. O6o3HauHmM yepes L, mpocTpaHcTBo PyHKuHH f (x), X = (x1, X%.,~.--, Xn), 
(MMUPyeMbIX C KBafpaTOM lO BCcemy MpocrpancrBy R,. Ilycrb B Ly 3ayaH Ca- 
OCONp A2KeHHEIH OnepaTop A. OosHauuM uepes EF) ero pasm0x*KeHHe EMHUUBI. 

Vispecruo, uTo Bce mpocTpaHcTBo Ls, MOKHO Pa3JIOXKHTb BIPAMY!O CyMMY 


yipoctpaucTs L}), npwyem B KaxKJOM ¥3 Hux oMepaTop A 6yyeT UMeTb 


MOCTOH CMeKTP. ITO o3HayaeT, YTO B KaxKOM NOMMpOCTpaHcTBe CO ar 
TCA Tlopomaiomuh Bextop g(*), T. e. TaKOH, 4TO 3aMKHYyTaH JIMHelHas 
soouka BexTopow E,g‘) copnagaer c Li”. O6osHayum yepes oy (A) = 
-(E, g(*), gi*)) cnekTpasmbHbie Mepbl onepatopa A. VspecTHo, 4To qua Mo- 
yUCHUA MOHOM CHCTeMBI COOCTBEHHEIX (pyHKUMM oneparopa A Hao Audpe- 
SHUHpOBaTb (byHKuMIo FE, g(x) mo Mepe oa (A) (®, 4). Takaad mponsBoquas 
erjla CYIMECTBYeT, HO ABMIAeTCA, BOOOMe TOBOpA, OOOOMEHHOK cbyHKueli (°). 

Ecau pesomppenta Ry, onepatopa A xoTA Obl IPH OHOM A, eCTb HHTer- 
—AIbHBIT oMepaTop c aqpom Kapsemana, To npousBoquad dE) g\*) (x) / doz (A) 
BIINeTCA OObINHON cyHKuHe (°, 4). 

Teopema 1. /Tycmo no Kkpatineti mepe Ora odHOe0 Ao (xoma Ooi KOM- 
NeKCHOeO) pesorvseHma onepamopa A ecmb uNmeeparbHoltt onepamop Rj, | = 

Loe} 


2 \ K (x,y) f(y) dy c adpom K (x,y), Komopoe Ord nowmu ecex x ydoese- 
eopaem YCAOBLIO 


co 


\ bite. Cay = C, (a) 


—oo 
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npuiem Koncmanma C om x He saeucum. Toeda noumu @ce no me pel 
(A) co6cmeennole ynxyuu dE, g*)/ dog (k) Oepanuxenol no x. | 

JlokasarempcTBo. OGosHayum £,,,, g'*) (x) — Ea; 8 (4) ep 
Ex, g'*) (x). Tlokaxem, uTo mpH J060M pasOveHHH OCH h HMeeT MeCTO Hepat 


BeHCTBO 


>) Ea, (2) | <M. (1) 


3yecb KoHcTaHTa M He 3aBHCHT OT x HW pa3sOHeHHA. «i 
= a } 

Ilyctb ¢; o3HayaeT +1 uan —l 4u oe (x) = (A—A,E)? Ey; 8 “Ge 
Torga pH suo06OblX paccTaHOBKax €; HMEeM: 


Di Ewe ©) = Der | K (x9) GS) y) dy = | K(x 9) Der cS? w)] ay. 


B cuuy Hepapenctsa Koum — ByHsAKOBCKOrO MOXKHO HallvcaTb: 


—o 


Deka g (#) </ ( IK? (x, 9) dy) "( ( [des 49) ()} ay) * ( : 


cTBo (2) 3amHmetca B Bue 
DeiEa, g (x) <C( \ () — dy)? de 0)" 2 €Ce*. 
a 


Tak Kak 3HaKM ¢&; PaCCTABJICHbI IPOW3BOJIbHO, TO HepaBeHCTBO (1) ROKasaHoy 

Hepapeuctso (1) moxkaspiBaeT, 4uTo E,g'*) MOXKHO pacCCMaTPHBaTb Kak 
(byHKWHOHa §=©B MpocTpaHcTBe Ly; CyMMHpyeMBIX (yHKUHMH, uw CeMelcTBO 
(byHkuvoHason £, g'*) (x) OyqeT HMeTb CHJIbHO OFpaHHYeHHyIO BapHalluw 


~H 

HelpepbIBHa TO Mepe o, (A), TO, Ha OcHOBaHHH sJIemMBI VM. M. Tenpdanga (°),)) 
orcioga cilenyeT, uro FE, g(*) MomwHO npogudpepeHuHpoBaTb MO Mepe <a (A) 
Kak dyHKuHOHa B L,, npuyem nponsBoqHad dE, g'*) /ds,(k) OyaeT Take 
JIMHeMHBIM PyHkKWMOHasoM B L,. Ho Kaxyqp sMHetHbIi dyHkuMoHan B Ly 
3aaeTCA OrPpaHHyeHHOH H3sMepHMOH dbyHkuMeH. Ilostomy nomyueHHbIe cod} 
CTBEHHBI€ (PYHKUMH OyAyT orpanuyenbt no x. IlomyTHO MbI jOKa3samu, 410 
IIPOM3BOAHad eCTb OObINHAA CYHKIUMA. 
Sameyaune 1. BmecTro tTpeOoBaHHa CyUIeCTBOBaHHA pe30/bBeHTI| 

C yCJIOBHeM (a) MOXHO OblIO Obl NOTpeOoBaTb, TOOL! pH HeKOTOpOM L 
oneparop (A—),E)"” Obit MHTerpasbHBIM C SPpOM, YOBJeTBOPAIOMLEM) 
TOMY 2K YCJIOBHIO. 
Sameuanue 2. Ecnu uspectuo, uro agpo K (x, y) o6maqaer Tem CBOH- | 

co 

CTBOM, UTO \ | K2 (x, y)|dy< M(r), r=|x|, rge M (r) — monoronnaa oye 
as | 

WHA f, TO AHAOrHYHO MOKAasbIBaeTCA, TO COOCTBeHHbIe (byHKUMH pacTyT He} 
Opictpee aM (r) (a — HeKOTOpad KOHCTAaHTA). 4 
SameuaHue 3. CoOcrsenupie pynKunn dE, g\*) / ds, (d), BooOuLe TOBOpA, 

He OyyT PaBHOMePHO OrpaHnyeHbl M0 k. OfHaKO HeETpy/{HO O0Ka3aTb, 4TO) 
Winx mo6oro uucna N Haliqerca MHoxKecTBO Sy mMepbI Meubue | /N u TaKoe, 
uTO eCJIH H3 CMeKTpa onepaTopa A BbIOpOCHTb MHOxKeCTBO Sy, TO Ha OcTaB= 
WWeHCA YaCTH COOCTBEHHbIe (byHKUMH OyAyT OrpaHHueHbI paBHOMepHO H NO hy 


* Uuterpan B npapol uacTtH HepaBencTBa (2) cyulecTByer, Tak Kak g\*) M3 O61acT#t 
olpeyesieHua omepatopa A. 4 
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3. Ecum B Touke hy pesombBenta Rj, eCTh MHTerpavbHbtti onepatop 
ajqpom Kapjemana, To serKo moKasatb (°), uo E,f — TaK>Ke HHTer pa JIbHbIM 
1epaTop c ajpom 9(x,y,4). Anpo 9(x,y,), HasbIBaemoe cneKTpasbHoli 
YHKIWHeH, OnpefenaeTca no copmyyie 


$ (x, yy) = (A gE) (Ex — Ey) K (x,y). 


Ec spo pesouppente K (x,y) yqossersopsér ycwoBuio (a), TO Tak xe, 
aK H BbIIMe, MOXHO YCTaHOBHMTb, YTO JIA KawKoro yyacTKa cnektpa [m, M] 
PIMIOJIHACTCH HEPaBeHCTBO 


D8 (49, bets) — 9 (ry AD <C. (3) 


yleCb KOHCTaHTa C 3aBHCHT TONbKO OT mu M. 

Hepazenctso (3) nokaspipaeT, uTo 9(x,y,4) B mpocrpancrBe L, cymMu- 
YeEMbIX (pyHKUMH © (x,y) NMepeMeHHBIX x, Y TOpor*aerT CeMeliCTBO JIMHeHHBIX 
YHKILMOHAJIOB, HMeIOlUIee CHIbHO OrpaHHeHHy!O BapHatuio. Tak Kak ciek- 
pambHad (yHKUHA (x, y,)) aOcomOTHO HelpepbiIBHa MO COOTBeTCTBYIONIel 
M€KTpaJIbHOH Mepe o(A), TO D(x, y,A) MOXKHO mTpog_uddepeHuMpoBaTb Kak 
YHKUHOHaT B Ly 10 Mepe o(A), NpHuem nponsBoquaa dd (x,y, A) /do(h) = 
=')(x,y,4) Takxe OyfeT PyHKuUHOHasOM B Ly. Vrak, oKa3aHa cueqylomjaa 
eopema. 

Teopema 2. Ecau onepamop A o6aadaem pes0rveenmoti co ceoticmeom 
4), mo cnekmpaaoHoe sOpo (x,y, A) noumu OnAA ecex K no mepe (A) cepa- 
U4XeEHO NO COBOKYNHOCMU NepeMeHHOLX xX, Y. 

Sameyanua 1—3 oTHOcaATCA HM K Teopeme 2. 

4. B KayecTBe lpHmMepa paccmoTpHM ypaBHenve LT lpeyunrepa Bo Bcem 
poctpauctse Rs: 


| —Au+q(x)u=hu, x =(X1,%2,%3), G(x) > eo > — NN. 


; & 

_ VispectHo, ufo pe30AbBeHTa STOO OepaTopa eCTb WHTerpaJIbHbIH onepa- 
op c aqpom Kapuiemaua (*). Jlerko moka3aTb (”), YTO MPH —hy + Co =a > 0 
apo K (x, y,4o) YHOBeTBOpseT HepaBeHCTBy 


a= Var 

K (1 Ys do) <—_—__, r=|x—y|. 

] 

\rciojla HW CwleyeT BbITOJHHMOCTb yCJIOBHA (a). 

- Takum o6pa30M, WOoKa3aHa culeqyloulad Teopema. 

| Teopema 3. Ecau q(x)>>Co, mo no mepe s,(A) noumu ece coOcmeen- 
ole cbynkyuu u® (x, y) ypaenenusn I peduneepa — Au + qu = hu oepanurenol. 
JepaHu4eHHbIm no Ccoe6oKYNHOCMU NepemMeHHwLX xX, yY OyOeM maKoice uw cneKm- 
anonoe AOpo Y(x,y,) OaaA noumu ecex K no mepe c(h). 

B curyyae n= 1 9Ta TeopeMa ABJIACTCA YCHJI@HHeM YIOMHHABUIeHCA BbILLUEe 
eopempl 9.9. Wnona. Ecam n>>38, To Teopema TakxKe ciipaBeyuBa. B 9TOM 
yuae HajlO BOCMOb30BaTbCA 3aMedaHHem |. 

Ormetum, uTo 39. 9. Inomb noctpous mpumMep camocorpsxeHHoro Aupde- 
eHuvasbHoro onepatopa Lltrypma — JIvyBuana c HeorpaHHueHHbIMH CHH3y 
(x), y KoTOporo coOcTBeHHbIe (PyHKIMM M0 x Heorpannuenbt (*). 
Tlomp3yiocb cyyaeM mpHHecTH rayOoKyio OsaroyapHoctb HW. M. Teap- 
fany 3a MOCTaHOBKY 3aauH HM MOCTOAHHBIM MHTepec K paoore. 


Mockosckuit rocyapcTBeHHbIt yHHBepcHTeT Tlocrynuao 
um. M. B. JlomoHocopa 7 XII 1956 


WHMTHPOBAHHAS JIMNTEPATYPA 


15, 9. UlHoab, Yen. matem. wayk, 9, B. 4 (1954). 29. 39. Inyoab, uccepra- 
a,M., 1955. * A. &. Tossuep, Marem. cOopu., 32 (74),B.1,109(1953). * F.Ma- 
finer, Proc. Nat. Acad. Sci., 89; 49 (1953). °©W. M. Teapgang, A. Yl. Koct- 
euxko, JIAH, 103, Ne 3 (1955). & HW. M. Teabpgaug, Maren. cOopn., 4, 46 (1938). 
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“Jlornani Arkagemun nwayr CCCP 
ARTs 1957. Tom 114, Ne 2 


H. H. KPACOBCKHH 


O MEPHOAMYECKUX PEWEHHAX JJMbbEPEHI[MAJIbDHbIX 
YPABHEHMM C 3AMA3AbIBAHHEM BPEMEHU 


(ITpedcmaszexo axademuxom H. I. Ilemposckum 10 XII 1956) 


Tlepuogquueckve pelleHHA KBa3HJIMHeHHBIX WuddepeHaJbHbIxX ypaBHeHAH ff 
C 3aMa3QbIBaloluluM apryMeHTOM ¢ paccMaTpHBaJHCcb B paye paooT (1°). IIpu i 
BHIUHCJICHHH MepHOAMYeECKHX PeleHHH BaxKHOE 3HayeHMe HMeIOT TEOpeMb! Cy 7 
I€CTBOBAHHA HM CMHCTBeEHHOCTH TaKHX PelUeHHH, COOTBeETCTBYIOWIMX JaHHOMy ¥ 
nopoxkatoulemy KosteGanuio (1). B cayyae cO%KHOH MOporK aloe CHCTeMBI | 
MUMeIOT 3HAYCHHe TeEOPeMbI CYMECTBOBAHHA H €MHCTBCHHOCTH (HJIM W30JIMpO- F 
BaHHOCTH) Mopoxaromlero KoMeOaHuA. Llemb HacTOAMeli 3aMeTKH — 10Ka3aTb | 
BOSMOXKHOCTh pelleHHA TaKHX 3aayu JIA ypaBHeHH C 3ala3qbIBaHHAMH [| 
BPeMeHH MeTOJOM (pyHkuH JlamyHoBa, MOMOOHO TOMY Kak 3TO JenaeTcCA JA | 
OObIKHOBEHHBIX ypaBHeHHli (°). Syecb paccMaTpHBaeTCA JIMIUb rpyObh cay | 
yall ACHMMTOTHYeCKOM YCTOHYMBOCTH, OAHAKO JIA CHCTEM J{OBOJIbHO oouyerd } 
puga. II]pupoxqatca JOcTaTOUHble YCJIOBHA CyMeCTBOBaHHA MW e€QHHCTBEHHOCT :}| 
HepvOAMVeECKOTO PeleHUA IA MOpoxAaiouleh cuctembl. IloKaspiBaeTca, YTO } 
Ip 3THX yCJIOBUAX CYMLECTByeT e€HHCTBEHHOe MepHosuyeCcKoe PelleHHe NOJ- | 
HOH CHCTeMbI, Mepexojyalee B Mopoxarmlee mpH p—->O0 *. Oro nosBomse 
O6OCHOBaTb B PaCCMOTPeHHOM CJIyyae MeTO NpHONMKeHHOrO BbIUHCeCHHA | 
TlepHOsuYeCKOrO pelieHHA. oi 

PaccMoTpyHM cucTeMy ypaBHeHHli 


salt = Dy Py (t) yb — he, ) Ee 
j=1 


Fein (thy (0), «+ +5 nt Ain (#)), 2) + fi (8) ay. | 
9,(0,..-,0,f)=0 (i=1,2,...,n), | 


rae p,,(t), 9,(%1,---,%,,t), f,(t)— HempeppiButle, h,, (t) — KycouHo-Hempe- | 
PbIBHbIe Mepwoyuyeckve (pyHKIMH BpemMeHH c nepHofom T; 0 <A; (t)< He 
OvuepuHO, ypaBHenua (1) BKmoualoT B ceOA TakKe CHCTeMbI ypaBHeHHii |) 
B KOHCYHBIX PasHOCTAX. 
Hapsyy c cucremol (1) paccmotpum ypaBHeHua 
dy; i 
Was * Dy qij (t)y, (t mes (¢)) 
j=1 


G=1,2,...,0), (2) | 


re qj; (¢) — HelpepbIBHbIe, 8ij (t) > 0 — kycouHo-HenpepbIBHble nepHoyuue- | 
cKHe (pyHKIMH. i 
Ae Gane +) 
* TIpHpeyennble B 3aMeTKe Pe3ybTATbI NepeceKalorcs c pesybTatamn JI. 9. Qaperosb- 
Wa, MOJyYeHHbIMH HHbIM MyTem (IlepHoquyueckue pellieHtia KBasHNMHeHHBIX H Auddepesunalb= 


HbIX ypaBHeHul c 3ana3qbiBatomuM apryMeHtom. JJoknay ua III Bcecowo3sHom matemaTH¥e- 
CKOM cbe3je). , 
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). Teopema 1. Ecau pewenue yy=...=Yn—=0 ypaenenuti (2) acumn- 
jnomusecku ycmotiuueo*, mo mMOoKHO YKa3samMb nonroogcumMerbHole uUCAA 4, 
; u L makue, amo npu ebinoanenuu Hepaeencme . 


| Pi (t) —Giy (1) |<8, | hy (1) —gy (t) |<, 


" ” 7 , : ” , (3) 

LPrlvismiae Verb ice OF Ahiaientrned) <b ~ |x; — x; | 
j= 

bucmema ypaenenuti (1) umeem eduncmeennoe nepuoduueckoe pellenue, aCum- 
lamomuyecku ycmotiuueoce no JIanynoey. 
| Ilpumeuanue. B cayyae orcytcrsua 3ana3qpiBanuit (Ajj = gij = 0) 
imeopeMa COBMajlaeT C H3BECTHBIMH pesyJbTaTaMH (8). 
Wokasatrenbertso. Iycts A= sup [hi (t), gi/(t)]. Tpaexropun (1) u 
\2) paccMoTpuM B MpocTpancTBe {x(t)} (coorBetcrBeHHO {y(t)}), rae x(t) 
Yy (*)) — n-MepHbIii BeKTOp, KOMMOHeHTbI KOTOPOrO — HelpepbIBHbIe (pyHKIMH 
i(t) (Yi(t)) pH —2h<t<0; MerTpHka onpegeneHa HopMoit || x (ct) || = 
= sup [|x;(t)|] (— 2A <t<0). Onementom tTpaekTopuu, cooTBeTCTByIOWHM 
momeHTy ¢t, OygqeT KpHBan x(t -+ 7) (cooTBeTcTBeHHo y(t-+)) upH —2h< 
<t< 0. Ina paccmaTpuBaemblx 3)[eCb BONPOCOB HeCyMeCTBeEHHO, Cc Kakoro 
MOMEHTa BPpCMeHH HauMHaeTCA PacCcCMOTPeHHe PellleHHH, NOITOMY BCerya MOX- 
O peqmolaraTb pelleHve onnpeyeneHHbM mpnH ty—2h <t<t,. Besne B 
MlaibHetiieM (PyHKUHH MepeMeHHOH t onpeenenbl npu — 2h<t<0. 

Ilyctb 6 = max[T, 4h]. Snements: rpaexropuli (2) y(t, +9-+ +) mpu 
(HauaJbHbIxX MaHHElx ||/y(t,-+7)|| = 1 cogepxatca B cemelicrBe cbyHKUHI 
{z(t)}, YHOBJIETBOPAIOMIHX YCJIOBHAM 


(2() CM, lzi(%) —2zl()|<M|y—%|, 


ne M —noctosnHas. Mcnompsya komnaktTHoctp {2 (t)} H oTpeska O< ty <T, 
€IIPepbIBHY!IO 3ABHCHMOCTb pellieHHli (2) OT HavYabHBIX WaHHbIX (mpH t > 7f,) (°) 
M JIHHEMHOCTb ypaBHeHHH (2), HETpyJHO MpOBepHTb BbINOJHeHHe HepaBeHCTB 


ly +2) < Bly (do +7) |eot-*), npu th, OXf<T (4) 


(«>0O, B—noctosauupe). IIpu stTux ycnoBuAx cyllecTByeT @yHKUHOHAI 
vu (x(t), t), YHOBNeTBOPAIOWIHH OleHKaM (?°) 


Syne 6) 1 ; 
At ee Eee ily C2) (5) 
Jo (x (),2) —9(%' ©), DINIX") —¥ (Ih 
Allx()I|<o (x), )<KI}x(e) (6) 


roe NV, K, A —NoONOKUTeNbHbIe MOCTOAHHBIE. 
_  Tlogqctapaaa B (yHKWMOHaN v BMecTO x(t) 9eMeHTbI pellieHua x (t+ 7) 
‘cuctemp! (1), MOJyYYHM OLeHKy 


= Tim ar | + M8 + Nor + Nol) la (t+ 9) i] + NaF 
(2 
upu t>>t)+ 4, (7) 


lim Be 
RFeALO At 


(1) 


rye F = max [lf;(t)|]; Ni, Ne Ns, Ng — nocTosHutte. 
Ananoruunad OWeHKa MOJyYHTCH, eCH BMecTO x(t) MOACTaBHTb Pa3HOCTb 
x” (t +7)—x'(t-++) aByx pemenut (1), a HMeHHO 


<(—F4N8 + Mey + MeL) E+ I— 2 ETO 


. Av 
Pie ~~ 
BAONb x” (t)—x!(t) 
upu t>t)+6. (8) 


At «+0 At 


* VUmeetca B BHAY ompeseeHve ycTOMYMBOCTH H3 CTaTbH (’). 
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Viz ouenox (6), (7), (8) caenyer cymlecTBopanne uncen C >O0 4 mip 
(m —HaTypasbHOe YHCIO) TAKUX, ITO OTOOParKeHue x (to + t) > x (to + MT + 1) 
cemelicrBa (pyHKuwit’ a(x (to +), to) <C saBaaerca cxKaTbIM (11), CCIM 4HCIay 
8, 7, L yaossersopstoT HepapenctBy 6NV,+ 7N,+LN3<'/2. Takum oOpa-}i 
30M, CYyIIeCTByeT OHA HM TOJbKO OfHa HavalbHad KPWBad xX° (to +t) 
Ls x” (tj + mT +1) = x* (tp +7),. T. e. cymlecTByeT eQMHCTBeHHOe (B CHM 
CKATOCTH H300paxKeHHA — aCHMITOTHYeCKM YCTOHYHBOe) MepMOAMYeCKOe Pellie- |) 
Hue x*({-+7) c mepwogom IT (L<m). Ucnomb3syxt e4HHCTBeHHOCTh NepHo- | 
ywuecKoro pelleHHa, HeTpyHO MpoBepuTb, YTO uNcMO 1 MOXKHO BbIOpaTh |) 
paBHbim |. Teopema joKkasauHa. | 

V3 mpHBeqeHHbIX BBIINe OUeCHOK CueqyeT PpaBHOMepHax OPpaHHYeHHOCTh | 
NlepHOMMYeCKNX PeWIeHH, COOTBETCTBYIOINMX Pa3sJIHIHbIM (tpyHKUMAM f; (t), ecu |) 
TOMbKO 3TH (YHKIUMH OFpaHHueHbI MO MOYO OMHHM H TeM %e UHCIIOM F. 

ByjleM Ha3biBaTb lepHoquueckoe peuieHue x*(t, uw) CHCTeMBI ypaBHeHHit — 


at = X; (x, (§ — hip (t,w)),---,%n(E hint, B)), bw) C) | 


yYCTOHYHBHIM NO NapaMerTpy wp, ecuu mp »=O 9Ta cHcTeMa uMeeT || 
H30JMpOBaHHoe HepHoguyeckoe peiieHve x (t,0) H Ama moOoro ¢ >0 Mox- || 
HO yKa3aTb uHcIO 6>>0 Takoe, uTO pH Bcex |u|< 6 cucTema (9) HMeeT |) 
€MHCTBeEHHOe TepHOHueCKOe pelleHHe Takoe, U4TO |x; (¢, 0) — x; (t, p) |< {i 
YoKe MPH OTCYTCTBHH 3aa3qbIBaHHH B OOMleM cCuyyae MepHoyuyeckoe |) 
pelleHHe, Kak H3BecTHO (1?), HeycTOHYHBO MO pw. OyHakO B paccCMaTpHBaeMOM | 
3eCb YaCTHOM CJlyyae TakKaH YCTOHYMBOCTb HMeeT MeCTO. 

Teopema 2. Ecau pewenue y,=...=Yn =O cucmemol ypaenenuli (2) )) 
acumnmomu4ecku ycmotiuueo, mo nepuodurecKoe pewleHue ypaeHeHull 


St = Vain (t) + wpe (0) (t — Las ) + whe (1) + fr Q + 


faa ‘| 
+ wo: (XE — [giz (f) + whiz (I), - -- Xn (t — Lei (t) + eri (E))), t) (10) 


ycmou4ueo no napamempy tL. 

Smecb pij, Gij, fi, ©; —HeNpepbiBuble, hj, Qj; — KyCOUHO-HelIpepbIBHBIe 
rlepHoquyeckve (nepHoya 7) orpannueHHble (yHKUHH BpeMeHH, IpHyem (cbyHK- 
IMM ©; YOBMeETBOpHiOT YyCNOBHAM (3); Tak KaK paCCMaTPHBalOTCA JIMIb 
ypaBHeHHA C 3alla3{bIBAaHHAMH apryMeHTa, TO MpeqMosaraercA BbINOHeHHe || 
HepaBeHCTBa 


Gi, (t) + whi; (t) > 0. 


JlokasaTeAbCTBO. CyllecTBOBAaHHe H eMHCTBEHHOCTh NepHoyuuecko- 
ro pemienua x*(t, w) cucrempl (10) npH |u|<uy (up — HeKOTOpad NO0KE- 
TeJIbHad MOCTOAHHaH) culeqyeT us Teopembl 1. Pasuoctp x(t, nw) — x(t, 0) 
YAOBeTBOpAeT ypaBHeHHAM (x (t, uw) — mo60e pemenHe (10)) 


dix, 4)—x,(t,01 2 
| . =>) gu O s(t — ay (t),¥) — 4) ay (0), 0) + Ri 


Heal 


mipuyem YoOapKku R; yAOBMeTBOpAIOT HepaBenctBy (nput>t,+ 6) |R;|<pR — 
(A — nocTosHHas) Aisa Bcex x (t, 2), YAOBMeTBOPALOMLMX ycnoBMW || x (t + ct, z)— 
—x'(t+7,0)||<y, rae —yocTaTouHO Mamoe NonoOx%KHTeIbHOe 4CAO. 

Togctapnaa B dyHkuMoHan, v (5) BMecTo x(t) pasHocTs x(t ++, ) a 
—x"((£++),0), nomyaum oneHky 


lim << —slet+ow—x@+5,0) + par 
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7; — NOCTOAHHAaA), H3 KOTOPOH culeqyeT, UTO MPH OCcTAaTOUHO MaJIOM  Tpa- 
<TopHa x(t,u) He BbIlieT H3 @-OKpecTHOcTH peuleHua x* (¢,0), ecu TONb- 
) HavaJIbHbIe KpHBbIe x" (to + 7,0) Hw x(to-+7,p) ocTaTouMo Omu3KH. Tak 
aK X(t,u)— x" (t,») np t—>co (B cuuly TeopeMbl 1), To nTepHoxuyecKoe 
emlenne x" (t,) TakxKe JOMKHO WeKaTb B e-oKpectHocru x*(t,0). Teopema 
Ka3aHa*. 

IIpeqnono0xHM Tenepb, 4TO (pyHKIHH hij, Sip fis Sis Giz. Piz WMT He- 
J€PHIBHble MpOwspoyupe AO (n+ 1)-ro nopsyKa BksmMouNTembHO. Vuorga 
spHoyMyecKoe pemleHve x" (t, ») cHcTempr (10) Wes#tecoo6pasHo HCKaTb B BHye 


YyMMbDI 


X(t, w) = Xo) (t) + px (t) +... + eX (t) + Ra (tsp). (11) 


n 
Cymma > X()(t)p/ mpeyctaBaser pewenne x*(t,p) C TOUHOCTHIO JO pL” B 


j=1 
OM cbicse, 1TO Rp(t,») =0(p"). Jlelicrautembyo, moyctasum (11) B (10); 
slaraa Xx) (t—[g-+pA]) mo creneHam p,¥ UpHpaBHuBaa xKoabpunneHTDt 
PH OMHHAKOBHIX CTeNeHAX pw, NOMYINM ypaBHeHHA A Xp) (t) (Rk = 1,2,..., 2) 


Xnt1(t) = Ra(t,w) / per: 
dx. G 
ee = Sa OC) xj (t — 87 O) + fry (2 = 0,1,2,...,.0): 


ie 
| (12) 
AXiinit)  & 
ae Dy Fi 2) Xjnty (t —[ Bij (€) + whey OI) + Fite (t) + 
j=1 


+ eds (Xjintay (t — [giz (f) + whi; (41), (6,2), 


We Mepvoquyeckve PyHkuHH fir), Y; BbIPARKaloTca yepes hy, fi, X1)(t), xD, 

0; / Ox}. ..Oxj." upa l<k, m<k. Cormacno teopeme 1 KaKjoe ypas- 

enue (12) np |p|<uy UMeeT eAHHCTBEHHOe MepHosuyeckoe pelienHe Xq)(t), 

(nt1) (t, w), IpHueM, BCJIeqCTBHe MpHMeyaHHA B KOHUE JOKasaTeJbCTBa TeO- 

empl 1, pelleHHe X(n+3)(t,u) OrpaHHueHO paBHOMepHO no p upH |u| < po, 

TO H j[OKa3bIBaeT Halle yTBepkjeHHe. IIpeyctaBneHve pellieHHa B BUJe 
n n 


YMMBI DED (t) i merko MpocuHTHIBaeTCA B Cydae, eCIH gij UH Lij — M0- 


fail 
TOAHHIC, a Pij, Aij, i, [i — TPHTOHOMeTpH4eCKHe MHOFOWJIeHbI, TaK Kak, 
YeBHHO, B 9TOM CJIyyae MepHoquuecKue pellieHHaA 7m TepBbix cucteM (12) 


MeIOT BHA Xicny = Sa exp (iz vt) a 


YpasbcKHH MOMHTeXHHYeCKHH HHCTHTYT Tlocrynuso 
um. C. M. Kuposa 16 IV 1956 
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* Snecb fOKa3aHO cylllecTBOBaHHe EA HHCTBEHHOLFO MepwosHyeckoro pelleHuA 
actempt (10). Ecm ycoBHa (3) BbINOJHAIOTCA JIMINb B OKPeCTHOCTH Nopoxaloulero peule- 
ua x(t, 0), TO eCRMHCTBeHHOCTh MepHomuyeckoro pemenua x(t, w) OyfeT AoKasaHa JMUIb 
OKpecTHOCTH 9TOTO Nopoxjalolulero pellleHua. 
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Jlokazagnn Akagemuu Hayk CCCP 
¥< 1957. Tom 114, Ne 2 


‘\ 


J. B. BEKJIEMMIWEB 


O CHJIBHO MAHHMAJIbHbIX NMOBEPXHOCT AX 
PHMAHOBA [JIPOCTPAHCTBA 


(IIpedcmaeaexo axademuxom II. C. Anexcandposeim 380 XII 1956) 


1°. Pasnuunpie CBA3H JIBYMe€pHbIX MHHHM@JIbHbIX NOBeEPXHOCTeH C KOMIIJICK=| 
CHO-aHaJIHTHYCCKHMH TMOBepXHOCTAMH oOTMeyamHcb IBapuem (1), Su3seHxap=| 
tom (2), Bopysxon (8) u ap. OqHako ux pe3ybTAaTbI He MOryT ObITb NepeHeCeHBt | 
Ha JIOObIe MHHHMaJIbHbI€c NOBEpXHOCTH IPH YHCe H3MepeHHH, OO/IbIEM JBYX. 
B HacTosmel 3aMeTKe BBOJMTCA KaCC MHHMMAJIbHbIX MOBEPXHOCTel, KOTOPBIe p 
CTOJIb 2%Ke TECHO CBA3aHbI C KOMIMJICKCHO-aHaJIMTHYeCCKHMH TOBeEpXHOCTSAMH | 
COOTBETCTBYIOMIerO YHCa H3MepeHHH, KaK J[BYMe€PpHbI€e MHHHMMAJIbHbIe MOBEPX- 


H3MepeHHui. = | 

CuNbHO MHHHUMAASBHOH mOBepxHOCTBwW AN-mepuoro) 
PHMaHOBa TIpOCTpaHCTBa Ha3OBeM IOBepXHOCTb 2 M3MePeHHH, eCIM JIA Hee fy 
cyllecTByeT pellep nepBoro mopayKa, B KOTOPOM ee BTOpOl byHaMeHTaJIbHbIi | 


o6bekT A By (*) w MeTpHyecKHH TeH30P 2p YAOBJICTBOPAIOT PpaBeHCTBaM fl 


Aj, = — Ae, iy, Apis =APnty. 
Bi = Sntinty Sinty = — Sapp (1) 
ee I POU AeA (Hog ah PUR AE) oa 1h at Mee os y 


2°. Teopema Il. J[na mozo 4mo6et 2n-mepnaa noeepxxocms N-mepxoeo 
PumaHoea npocmpancmea OolAA CUACHO MUHUMANoHOL, HeobOxoOUmMO, umobbI | 
BOlNOAHAAUCh paseXcmea } 
EiEon—1 —— A 2ibs A Poke Poh—1 Fok—1 __ he . 

A tg AS <r Ape = Qeole-= deme »'sf): (Ay 

Alii oKasaTebcTBa (UKCHPYeM HOPMAJIbHBIe BEKTOPbI penepa eg TIPOH3- | 
Belem culeqylollee NpeoOpasoBanve KacaTe/IbHbIX BeEKTOPOB penepa: 


ae 1 ea 1 = = _ 
Ei = 3 rh Diteceuqthan SG iee ee Ui eee 


B mpeoOpasopannom penepe (E;, Ej, eg) paBencrsa (1) npumyt Buy 


Y 


ia E 
A= 0,, M0, 8 = by =.0- (1) 


His (1’) wenocpeycrBeHHo cileqyeT BEINOMHeHHe ycnOBHA (A). 
Sameuanuua 1. Ycnosue (A) cogepxuT B ce6e papeuctso Are = 0. 
P 
OTO 3HaYHT, YTO CHJbHO MHHMMAJIbHbIe MOBEPXHOCTH MHHMMAJIbHBI. 


ay 
2. Tensoppr A* °° 2k-1gpnstores TeH30paMH CpeAHHX KPHBH3H B HeUeTHO- 
MePHBbIX HallpaBJIeHHAX. 
3. Yenosne (A) aBNAeTCA JocTaTOUHBIM B cayyanx n=1, N—2n=1, 
Bce JByMepHbI€ MHHHMaJIbHbIe MOBEPXHOCTH CHJIbHO MHBHMAaJbHbI. 
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3°. TlepexoquM K BBISCHEHHIO CBA3ei CHIbHO MMHHMAJIbHBIX IlOBep XHO- 
°T€H C KOMIIJICKCHO-aHaJIMTH4YeCKHMH TMOBePXHOCTAMH. 

K9Te€PpOBLIM MHOTOOOpasneM Has3blBaeTcA KOMMIeKCHO-aHamuTH- 
1eckO€ MHOTOOOpasHe, Ha KOTOPOM 3aaH MeTpHyecKUil TeH3O0p, YyAOBsIeTBO- 
AIOULHH YCJIOBHAM £ z= OKs, DE jz [dz’dz*] = 0 (et, fe ay V5 ee 
NOKAJIbHbI€ KOOPAMHATbI Ha MHOrOoOpasuu. 

Mbi OTHECeM K9JIepOBO MHOroOGpasHe K MOBHXKHOMY penepy, KOMMOHeH- 
bl HHPHHUTeESHMAJIbHOFO CMELLCHHA KOTOPOTO CY¥Tb KOMIJIeKCHBIe JHHeliHbIE 
udepennabHble (POPpMBI w’, «x. Hmewr mecto cTpyKTypHble ypaBHenua 


De = [oez J, Dax = [wre | =fe Rie [a"wo™] ‘ 
dg R= Ek + Lp ROH.- 


Msi 6yyem o6osHauaTh w/ =’, ob = ie. 


Ecau Bpinucatb MW KOMMVIeKCHO-cOnpAxXeHHbIe ypaBHeHUA, TO MOmyYeHHYyIO 
CHCTEMy MO2%XKHO PaCCMaTPHBaTb KaK CTPYKTYPHbIe ypaBHeHua 2N-mepHoro 
PHMaHOBa MHOTOOOpasHA, 3aNHCaHHBIe B KOMINWI€KCHO-COMpAXKeHHbIX KOOPJH- 


HaTax. [Ip 9TOM ]BHXxKeHNA Petlepa, OMPeyenemBIe (popMamu o,o9g (P = 


=1,...,N,1,...,N), orpanuvenst papexcTBaMu 
cee fs 
Op = 0, On = Q. 


Ecau MbI OCBOOO,uMCH OT STOTO OrpaHHueHHA, TO NOMyYYHM PHMAHOBO. MHO- 
rooOpasve, KOTOpoe, Ha30BeEM KITEPOBLIM MHOTOOOpa3 nem, 
JHMeCHHEBIM KOMI MTeCKCHOH CTPYKTYDPH. 
_ Tlopepxnoctb kalepoBa MHOorocOpasus, BOoOMe TOBOpA, He KOMIIeKCHO- 


)AHAIHTHYeCKaA, JIOKAIbHO MOXKET OBIT 3ayaHa AudpepenUHaJbHbIMH , ypaB- 
/HEHHAMH 


of = Aint + Alek = 1,...,m2=T,...,7), 


rye nk, ak = xh CYTb HHBapHaHTHble (POpMbI KOMIIJI€KCHO-aHaJIHTHYeCKOH 
‘Tpynnbl mpeoOpasopanul mapamerpos. 


- Beswunupl AZ O6pa3yloT KOMMOHEHTHI AudpepenHasbHO-reomeTpuyecKoro 
OObeKTa B K93JIEPOBOM MHOFOOOpa3sHH, KOTOPbIH MbI Ha30BeM 00 BE K TOM 
aHanUuTHUHOCTH. PaBeHCcTBO AZ = (0 xapakTepH3yeT KOMMJICKCHO - 
-aHasIHTHUeCKHe MOBepXHOCTH. 

Teopema 2. JITloeepxxHocmu Kanepoea mHoeooOpasuA, 600A’ KOMOpoLX 
00%eKM AKAAUMUXLHOCMU KOBAPUaHMHO NnocmosHeH, ACAMIOMCA CUALHO MUKU- 
MQANHOIMU NOBEPXHOCMAMU 6 K9AEPOGOM MHOZOOOPASZUU, AULULEHHOM KOMNACKCHOL 
cmpykmy pol. 

CuegzecetTrBue. Kommmekcnuo-analuTuyeckhe NOBepXHOCTH K3IepoBa 

“MHOrOOOpa3HA CHAbHO MHHMMAJIbHbI B K9JIEPOBOM MHOrooOpa3HH, JIMINeHHOM 
KOMIIJIEKCHOH CTPyKTYPpbl. 

Jloka3aTesIbCTBO  TeOpeMbI OMHpaeTcH Ha cuefqylollee YyTBepxXeHHe: 
eCJIM Ha MOBepXHOCTH pHMaHOBa TpocTpaHcTBa cyllecTByeT pelep HysJeBoro 
nMOpsayKa, B KOTOpOM BTOpOl (yHaMeHTaJbHbIt OOBeEKT H MeTpHyecKHh 
TeH3Op HOBEpXHOCTH YOBJIETBOPAIOT COOTHOLICHHAM 


Ay=— AP AY A 


= P = yo 
ning? Sings = Snpizr? 817 = Sntingy Sings = — Satiy? 


TO TaKaxA MOBePpXHOCTb CHJIbHO MHHHMaJIbHa. 
SameuaHue. Tak Kak 3]eCb BCIOJY pedb HAeT TOMbKO O JIOKaJIBHOM 
CTPOCHHH K3JIeEpOBa MHorooopa3na, TO BO BCeX paCCyXACHHAX CFO MOKHO 
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3aMeHUTb A-npocrpancrsom L]upoKosa (°) WIM, 4TO TO *Ke, NCeBLOKIJePOBbIM 
mpoctpaHcrBom (¢M., HanpHMep, (°)). 1 
4°. Ilyctp qano NsmepHoe yHuTapHoe mpocrpancTso Uy, T. e. KOMIJIeKC- 
Hoe JIMHeHHOe BEKTOPHOe MPOCTPaHCTBO C BelLeCTBEHHbIM CKaJIAPHbIM TMPOH3- 
BeleHHeM, H mycTb E,; ecTb GasucB Uy. BemlecTBCHHOM MMOCKOCTHW | 
mpocrpaucrsa Uy mp faHHOM Oa3sHce MbI Ha30BeM COBOKYIIHOCTb BeLlecT- | 
BeHHbIX JIMHeMHbIX KOMOHHaluii BekTopos Ey; o603HauHM ee Ry (E zy). Oro6- 


7 ee 
Va Zz J 
paxkeHne ZByoseteeek By Ha30BeM IIpOeCKTHPOBaHHeM BeKTOpa 2°E; | 


2 
Ha Ry (Ey). 4 
KommsieKCHO-aHaJIMTHYeCKy10 MOBEPXHOCTb YHHTAapHOrO MpOCTpaHCTBa 3a- | 
; Ai A . S / 
ylaquM ypapHenvem z’ =F (p‘) (i=1,...,n), rye Fo — anvasMTH4eCKHe 


(byHKUHH KOMIsIeKCHBIX Mapametpos p!. Jlamee Bcloqy OyqeM lpesANosaraTb 
2n< N. 

Teopema 3. Komnaekcuo-anaaumuueckan noeepxHocmb YHUMApHO2O © 
npocmparnicmea npoeKmupyemca Ha eeujecméeenHyto NAocKocmbs Ry (Es) 6 CuAb-— 
HO MUHUMANbHYIO noeepxHocms np HeKomopom Oasuce E;.° | 

AuasorHyHo MpoekTupoBaHuto Ha Ry (Es) MOxeT ObITh MOCTpoeHO MpoeK- | 
THPpOBaHHe Ha MHMMyYO ocKocTb /y(Ey) = Ry (iE,). Wpoexuuu anaJn- | 
THYeCKOH MoBepxHocTu Ha Ry (Ez) H Jn(Ey) Has0oBemM COMPA KECHHEIME © 
CHIbHO MHHHMAJIbHHMH NOBeEpXHOCTAMH. OrToOpaxaa Jy (Es) | 
Ha Ry (Ey) no dopmysam y/ (iE;)—y’Es, tonmyaum B Ry (Es) napy compa- | 
2KCHHBIX CHJIbHO MHHHM@JIbHbIX MOBePXHOCTeH. ITH MOBeEPXHOCTH HaJIOXKHMHI, 
B COOTBETCTBYIONLUX TOUKAX HX KaCaTeJIbHble MJIOCKOCTH MapaJJIeJIbHbI, TaK KE | 
KaK H COMpHKacatollvecad MockocTu mo6oro Nopsayka. 3yecb HMeeTCA MOJ- | 
Had aHaOruA C COMpAXKCHHbIMH JBYMCPpHbIMH MHHHMaJIbHbIMH TOBeEPpXHOCTA- — 
MH B TPC€XMEPHOM eBKJIHJOBOM IMIpocTpaHctTse. 

5°. ByeM pacCMaTpHBaTb €BKJIHJOBO MpOCTpaHCTBO Gy) KaK BellleCTBeH- — 
Hylo WocKocTtb Ry(E;) B yHHTapHomM mpocTpauctTse Uy. - 

Teopema 4. Ecau ¢@ G6n=Rn(Es) 3a0aHa CUAoHO MUHUMQNeHAA No- 
eepxnocmb S*, mo 6 Un c npouseonom, onpedenanembim nocmosHHolmu, 
moxcem Obl1Mb . nocmpoeHa axanumu4ecKan noeepxHocmoe S, npoekmupyto- 
wasca 6 S*. 

OTO yTBepxKeHve [It MHHHMaJIbHBIX MOBepxXHocTeli B G3 AaeTca dopMy- 
samy Ulsapua. ; 

B 3aksioueHve IpHHOWy ryOoKy1o 6marofapHocTb upod. I. ®, Jlanresy 
34 PYKOBOJCTBO MH IOMOLIb B padoTe 


MockosckHit rocyqapcTBeHHbIi YHHBepcHuTer Iloctynuso 
um. M. B. JlomoHocosa 30 XI 1956 


WMTHPOBAHHASA JIATEPATYPA 


1H. Schwartz, Gesamm. Math. Abhandl., 1, Berlin, 1890,S. 179. 2L. P. Ei- 
senhart, Am. J. Math., 34, 215 (1912) %0O. Borttvka, Publ. Fac. Sci. Univ. 
Masaryk, 214, 1 (1935). 41. ®. Jlantes, Tp. Mock. matem. o6mr., 2 (1953). & I. A. I n- 
poKos, Hsp. Kasancx. bu3.-matem. o6m., 25, 86 (1925). ® A. Lichnerowicz, 
Théorie globale des connexions et des groupes d’holomie, Paris, 1955, p. 227, 251. 
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Jokaayqn Akagemuu nayx CCCP 
1957. Tom 114, N 2 


MATEMATHKA 


tO. T. JIYMHCTE 


) TEOMETPHYECKOM CTPOEHHH KOMIIJIEKCHO-AHAJIATHYUECKON 
NOBEPXHOCTH V2, B MPOCTPAHCTBE Roy 


(IT pedcmas.rexo axademukom I. C. Anekcaxdposeim 3 XII 1956) 


1. KoMNaeKCHO-aHanHTHYeECKOH NOBEPXHOCTHIO Voy B eB- 
“JIMJOBOM UpoctpancTBe Rey Ha3bIBae€TCA MOBEPXHOCTb, KOTOPy!O MO2KHO B 
PTOrOHaIbHBIX KoopquHatTax x’, x7 (J=1,...,N; J =N-+ J) mpegcrta- 
Tb ypaBHeHHAMH 


xi tixt = fl(ub+iuk) (k=1,...,n), 


ae j (w") — ananuTuueckHe (PyHKUHH OT N KOMIVICKCHBIX MepeMeHHBIX wl, .. . 
- 

B cayyae n= 1 Takuwe NoBepxHocTH paccmaTpHBamn Kommepenn u 3i- 
euxapTt (1) npo N=2 un Bopysxa (?) upuH mo6om NV. Onn oKa3amH, 4TO 
"2 B Roy» ABJIA€TCA KOMIMVJICKCHO-aHaIHTHUeCKOH TOra HW TOJIbKO Tora, eCcJIv 
sce €€ HHJUKATPHCbl HOPMAJIbHOH KPHBH3HbI ABJIAIOTCA OKpyxKHOcTAMH. IJo- 
SePXHOCTb B 9TOM CJIyyae ABJIAeCTCA MOBEPXHOCTbIO TMepeHoca CBOHX H30TpoOr- 
(bIX KPHBBIX. 
 B xHactosmel cTaTbe JjaeTcA TeoMeTpHyecKand XapaKTepHCTHKa KOMMJIeKC- 
[O-aHaJIMTHYeCKOH Vo, B Roy. . 

2. KommsiekcHo-anamuTuyeckad Vo, B Roy paccMaTpHBaeTCA Kak OOpa3 
\HaIMTHYeCKOH MoBpepxHocTtu W, YHHTapHoro mpoctpauctTBa Uy (i) mpH u30- 
feTputeckoM oToOpaxenuu Uy (i)—> Roy, pu KOTOpom BeKTop &J/e,€ Un (i) 
yroOpaxkaeTcH B BeILeCTBEHHbIi BeKTOp xe; + x’ e7 E Ron C x) =x = Ee, 


Ne e;, €> = es BeEKTOpb! B Rgy, JexKall\ve, COOTBETCTBEHHO, B ABYX MHHMBIX 


OMII€KCHO-COMPAXKCHHBIX BIOJIHE H3OTPONHbIX HanpaBsenuax Iy, JN, TAK, 
ITO (€7, @z) = (27@x). OOpasom mpAMoH 0 (&e;)€ Un (i), MpoxoyameH yepes 
[auaJIbHy!o TOUKY pellepa, ABJIAeCTCA JBYMepHad KOMIIJIeEKCHO-aHasHTHVeECKaA 
ImockocTb (8&/)e7; + (6¢”) e7 € Roy, onpeeitemad [BYMA KOMIJIeKCHO-comps- 
KCHHBIMH BeKTOPaMH B HalipapsenuAx Jy, In. 

Ananuruueckuit noypyxkHol penep B Uy(i), PopMyJamu MHpHHUTeSH- 
[aJIbHOrO MepeMelleHHA KOTOPOTO ABJIAIOTCA 


K 
dM = x’e,, dey = Wyjex, 
roOparkaeTcA B perep, TMepemellenue KOTOporo ompefeseTcaA (bopMylamu 


ES y re 
dM =wley+oler, des = sex, de> = orer, 


ye 


ee oa K Badé paalG 
wo =o =r’, ok Sax = Ty, (1) 
e. oOpa3 pemepa mepeMellaeTca Tak, 4TO 


ok = ok ='0, (2) 
J 


3. Teopema  Betwecmeennan Heusomponnan noeepxHocmb Von 6 CBK AU: 
doeom npocmpatcmee Roy Aelnemca KOMACKCHO-aHaAUMU4EeCKOlL Moeda U MON 
KO mozda, ecAu: + ™ 

1°. Ona oxancemcn nosepxHocmoto nepeHoca OeyxX MHUMbLX KOMNACKCHO 
CONPAKEHHOLX 6NOAHE UZOMpONHELX aHAAUMUMeCKUX noBepxHocmedL Xny oom 

9° Tosepxnocmu Xn, Xn Aaencam coomeemcmeeHHo 6 Oeyx NaAocKUxX oOpa 


syruux Ip, In usomponnozo KOHYCAa, NepeceKaiou4UuxcA MOAbKO 6 mMouKe No- 
eepxHocmu. 

KommuekcHo-aHaJIMTHYeCcKad MOBeEPXHOCTh Vo, NPHHaJeXKUT, CIEAOBAaTEJIb= | 
HO, K KJlacCy MHHMM@JIbHBIX NOBepxHOcTeH C JBYMH HS3OTPONHbIMH COINPAq) 


XKCHHbIMA HallpaBsmeHuaMu J,, Ip. . ‘7 

Heo6xoyumocrTs. Kommuexcuo-ananutuueckant Von C Ron ABIACTCH | 
o6pa3om aHasuTuyeckolt nopepxHocTu W, C Un (i) mpu oroOpaxenun Uy (i) 
—> Ry. AvamuTuueckuli NO_BHxKHOH pellep UpHcoesuHAeTcaA K TOUKe M o-} 
BepxHocTu W, Tak, UTOObI BeKTOpbI ¢; (/, j,..- = 1,...,) MexKaW B Kaca- 
TeJIbHOH MocKocTH KW, BTouxe M. Torga x* = 0 (a, 8,...=n-+1,...,N)M 
TIpoqomkeHve 9THX ypaBHeHHH UpMBOAHT K ypaBHeHHAM wy = Agr’. | 

TloqBwxKHOH peep, KOTOpbIH mpHcoeyquHAeTcA K Von NpH oOTOOparkKeHuy | 
Uy (i) > Roy, Mepememlaetca, B custy (1) u (2), Tak, 4TO 


Oo; =0> =o; = wot =f => = 0, 
mene Wn Ce a Hi 
Oo; = ij@ > Oo; = Ay . 
‘Cuctembt w! = 0, oi =O oxaxyrtca o6e BiOmHe MHTerpHpyeMbIMH, HM Ha} 
mpapieHua IJ[,n, J, , MOCTPOeCHHbIe Ha BeEKTOPHI é;, a oru6aioT ceMelicTBa— 


BHOMHE H3OTPONHBIX Mo_MoBepxHoctelt Xz U Xne 
Heo6xoqumoctb ycnosul 1° uw 2° cnegqyer Tenepb u3 cdopmyd 


de; = ole; + Afjole,, des = Oemee oses, 


ANG RP go! ei) Ge Le a 
de- = a; Co Ajo’ er, de> =arer + ares 

ToctaTounocts. Tloqpuxnol penep «x Touxe M nopepxHocry | 
Von C Rey MPHCOeAMHAeTCH Tak, UTOOLI BEKTOPHI @;, €7 = €; ObIMH KaCaTeJb— 
HbIMH COOTBETCTBEHHO K TOMHOBEPXHOCTAM Xp, Xn, a Cg, Cg JIeKAIU B T1J10- | 

. = a 
ckocTax Jy, Iy M ObINH OPTOFOHAJIbHbI COOTBETCTBCHHO K €7, €;. TOrs 


Bi = Bij = bag = 835 = Bu = 8x = Big = 87, — 0 H i 


@” = oF = 0: (3) 


° 
M3 ycnosua | cleqyeT, YTO B PopMysax MHPMHUTeSHMabHOrO TepeMe= 
WeHHA perepa opMbl w/, w%, wi, w8 Hw), @%, wz, of BbIPaKAalOTCA TOJIbKO,. 
: re 
COOTBETCTBEHHO, Yepes © uw. Y3 ycnopua 2° cnegqyeT, uTO Te 2xKe camble 


(POpMbI BbIPAKAIOTCA TOMbKO, COOTBETCTBEHHO, vepes w* uw wk. Creqopa- 
T@JIbHO, 


= of = wo = 
a ‘4 a 


i 


Buewnee judpepenunpopanne ypapneunit (3) MpHBOquT K ypaBHeHuaM 
[o'w%] = 0, [co!eo”] ax Uy | (5) 
Cuctema mda pospix ypaBHennit 


i i i 
dM=we;, de; = oi; + @je,, deg = we; + ages, 
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le wo, w), w7, 4, o8 — sayannpie (POpMbI HH(PHHHTe3HMaJIbHOrO Mepemere- 
4A petiepa, MpucoeyqunenHoro K V2,, OKa3bIBAaeTCA Telepbye B cuuy (4), (5) 
) CTPYKTYPHBbIX ypaBHeHHi MpocrpancTBa Roy, BNOMHE MHTerpupyemoili 
§ OllpezexeT HeKOTOPyio N-MepHy!o NoBepxHocth W, B npocrpanctTBe Uy (i) 
| METpHYeCKHM TeH30pOM 


| 


Vig = T= Zap Vin Fo loe Tos = Bus 


Tak Kak Do’ = [w'oj)]=0 (mode"), To w! = ajdw*, u dM = M,dw", rye 
My =a)2;. Cneqosatenbuo, 0M/dw* =0 x payuyc-BekTOp TOUKH TOBepx- 
foctu W, ABAAeTCA aHaJIMTHYeCKOH (byHKUHell OT N KOMIVJIEKCHBIX TapametT- 
jos w*. OOpasom nopepxHoctu W, mpH oroOpaxenuu Un(i)—> Roy ABIAeTCA 
}aCCMAaTPHBAeMaA MOBEPXHOCTh Voy. 

4. Bo3sHukaeT Bompoc © CBA3H MexK]y TeopemMoli WH pesybTatom Kom- 
Wiepenma H Osenxapta. 
| —Ilycrb oHOMepHoe HafpaBuieHve, KacaTesbHOe K KOMIIVI@KCHO-aHaJuTH- 
Meckoi Vo, B Ron, BPalllaeTCA B KOMIMJICKCHO-aHaJIMTHYeCKOM J[ByMepHOM 
MalipaBilenun. Oxaspipaetca (3), YTO KOHL COOTBETCTBYIOWerO BeKTOPa HOp- 
MaIbHOHW KPHBH3HbI OMHCbIBAeT OKPY2KHOCTb, JIexKallly!O B KOMIIJI€KCHO-aHasH- 
M4UeCKOM JBYMePHOM HallpaBJIeHHH HOPMaJIbHOM MJIOCKOCTH. 
KomilJieKCHO-aHaJIMTHYeCKad NOBepxHocTb V2, YyOBJIETBOPAeT, TaKHM 
)OpasoM, HeKOTOPOMy YCJIOBHIO, KOTOPOe ABJAeTCA OOOOUIEHHEM YCJOBHA 
|ComMepewiia — SiseHxapta. Ojuako 93TO ycJIOBHe He SABJAeTCH B OOILeM 
ryuae JOCTaTOUHbIM. 
B uacTHom cayuae, korga N=n-+1 H HOpMaJibHad MOCKOCTb NOBepx- 
OCTH Vo, HMEET MOJORKATEMbHO-ONpeeJICHHY!O MeTPHKY, YCJIOBHe 2° TeOpeMbI 
MOXKHO BC€ 2Ke 3aMeCHHTb CJIEAYIOUIMM yCJIOBHeM: 


2’. ITpu epawexuu Kacameaonoeo nanpaerenus 6 OeymepHomM Hanpaese- 
uu, ONpedeAAeMOM OBYMA KOMNACKCHO-CONPARCEHHOIMU HANPABACHUAMU, KAQ- 


CAMeCACHOIMU, COOMMG6EMCMBEHHO, K a Xen KOHEeY, Cooméemcméyroleco 6eKMOPa 
HOpMaAbHOU KPUBUSHEL ONUCbIEAaeM OKPYIHCHOCINb 6 OeymepHoti HOPMQAbHOU 
naAocKkocmu. 


IlycTb BeKTOPbI @,, €; =€,, Cy, C77 MOABM2KHOTO pellepa, MpHcoequHeH- 
HOrO K TOUKe NOBepXHOCTH Voy, HallpaBJIeHbI Tak, TO 
8 y= 835 = Swn = nn = Sin = Sin = Sin = Sin = 9, 3 
AN = AY = 0, 
ij ij 


= = is = _ 
M3 ycnopua 1° cmeqyetT, 4TO wow, = Tho", ine = lige Ec MoycTaBuTb 3TO 
BbIpaxenne B JuddepeHuNasbHOe cueqcTBHe u3 (6,), NOMyYaeTcA ypaBHeHue 


vi (Rs 
Sal in ar Sal in = Us 
IlukmMpopanHve sToro ypaBHeHHa Mo uHeKcaM i, j, k JaeT TPH ypaBHe- 


HUA, H3 KOTOPbIX culegyeT, ¥TO Tj, = 0, T. e. wo; = 0. AnasorH4yHO jOKa- 
3bIBaeTCA, UTO of = 0. JTucdcbepenuuposanne (634) UpPHBOAHT K pesyJIbTaTaM 


Wee 
oy = yo Os 


Tak Kak BeKTOP HOpMasbHOM KPHBH3HbI, COOTBETCTBYIOUHH HallpaBJIeHHI0 
wo! = 06, wi = 6t', pase D/ds?, rye 


D = (962+ NB) ex + (pO? + 96?) ew, 
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TO yculoBne 2’ MHWeTCH B BUe TO*K{eCcTBa 
\ | 
(P, D) =Cds* (7)| 


no oTHoweHHIO K 6,6, rye C He 3aBucuT oT 6, 6. 
V3 pBellecTBeHHocTH BekTopa ® Hi Tou AecTBa (7) cnenyer, 4To pV Say 


N 
ale 0 TOXMECTBEHHO T1O OTHOUICHHIO K fo re. Ax =A;,=0, u, caer 
N N 
JOBaTeJIbHO, o\, = on = = of = o; = 0. 
Tenepb sae yOequrecs, YTO yCJIOBHe 2° ppiromHeno. 
MockoBckHii TocyapcTBeHHbIM yHHBepCHTeT Iloctynuso 
um. M. B. Jlomonocozpa u 30 XI 1956 


TaptyckHi rocyapcTBeHHbIM yHHBepCuTeT 


UMTHPOBAHHAS JIMTEPATYPA 


1YW. A. Cxoyteunu, J. Ix. Crpo#x, Bsaegenne B Hoppe MeTOsb! Au@depeuwnasb- + 
HOM reometpuH, 2, 1948. 20. Boruvk a, Publ. Fac. Sci. Univ. Masaryk, 214, 1 (1935). | 
3M. 3. Ocunosa, AstopedepaT kaHqugaTcKol pucceptauuu, Mock. rop. mex. HHCT 
um. IloremKuua, 1954. 


—_— 


262 


ornann Akanemun HaykK CCCP 
1957. Tom 114, MN 2 ‘ 


“ MATEMATHKA 


lr. HW. HATAHCOH 


i K TEOPHH TIPHBJIMDKEHHA ®YHKUMM JIMHEAHbIMH 
KOMBHHAHHSMH COBCTBEHHbBIX ®YHKIWH 3A AUH 
WTYPMA — JIAYBHILWIA 


(ITpedcmaeaeno axademuxom B. H. Cmupxoeoim 10 XII 1956) 


Kak uspectuo (1), 3aqaua Wrypma — JInysuana 
U" (x) + [A— B(x)] U (x) = 0, (1) 
U' (0) — AU (0) =0, U' (x) + HU (x) = 0, (2) 
Pye dyukuua B(x) 3ayqana u HempeppiBpHa Ha [0, =]; h u H — BenlecTBeHHble 
IWcyia (He OOM3aTeJIbHO MOJIOXKUTeJIbHbIC), HMeeT Oe€CKOHEYHYIO MOcseOBa- 
°@JIBHOCTh TMIPOCTbIX COOCTBEHHBIX UWHCeT Ay, Ay, Ag,.-. H COOTBETCTBYIOINHE 
3THM UNCIaM coOcTBeHHbIe (PyHKuHH Uy (x), U(x), Us (x), ... W3BectHo 
rakxe (1), uTo djyHkunH U,(x) paBHomMepHo ua [0, x] MmpeycTraBmsaotTcs 
ACUMITOTHYeCKOH copmyvion 


U, (x) =cosnx + O(n). 


q 


EcTecTBeHHO OXKHJaTb MOSTOMY, YTO TeEOPHA IpHOHKeHHA CyYHKUMU MMHelI- 
HbIMH KOMOHHaluaAMH dyHKuHH Ulrypma—Jluysunaa wumeer MHoro oOmlero 
2° TeopHel IpHOaTHxKeHHA CPYHKWHH TPHrOHOMeTPHYeCKHMH MOJIMHOMAaMH. 

B 9TOM HalipaBJIeHHH Pa3IHYHbIMH aBTOPpaMH ObIJIM TOJyYeHbl HHTepecuble 
WM BaxkKHble pe3yuibTaTbl. B wacTHOCTH, HMeeT MeCTO CJIefylollad Teopema. 

Teopema (?). [ycmo gynkyuan B(x) 6 ypaeHexuu Imypma — JIuy- 
gunan (1) umeem xa [0,7] npouseodxyto nopsOKa r—1, Henpepolenyio u 
0epanurennoll eapuayuu, u nycmo mynKyus f (x) maxoea, umo f(x) ELip 1 u 


f90) =f) =0 (¢=0,1,2,...,2/4-]—1). 


Tozda OAA Kant0020 HamYpaabHoeo n NalidemcA mMaKaA AUNeliHAA KOMOU- 
Hayun Dp (x) dynKyutt U; (x) (k=O, 1, 2,...,m), 4mo Oan ecex x €[0, x] 


F(X) — ale) |< 


ede nocmosnnan A He s3aeucum om n. 

OrTmeTuM elle, YTO JIA JIMHeHHEIX KOoMOHHaLHH ©, (x) dyHKunh UWirypma — 
JIuysunna U;, (x) (k=O, 1, 2,...,n) Kapscon (*) qoka3ama aHasior Hepa- 
peHcTBa C. H. Beputtelinia Js NpOMSBOAHOM TPHrOHOMeTPH4eCKOrO NOJIMHOMA. 

B wactosmel 3amMeTKe (pOpMyJIMPy!OTCAH HeKOTOPble HOBbIe pe3yJIbTAThI 
TeOpHu MpHOMMxKeHHA (PYHKUHN TMHeMHbIMM KOMOMHALHAMH dyuKkuuun Ultryp- 
ma — JIvysunaa. Mp 6yeM ymorpeOuIsATb ceqyloujne O0CsHayeHUA: 


Jf |= max|f()|, 0<*<s; 
o(f,8)= sup {|f(*)—F (y) |}; 
Ix—yl<b 


n 


ES" (f) = inf { max | (x) — > Up (x)|} 
Ch (x€L0, 7] k=0 


iw) 
(=p) 
(e) 


| SL 
SamerTuM, uTO-HaHulyyuee npHOmmxenne. E, (f) MocTuraeTca, T. e€. Cy- 
» a 
‘\ 


alecTByeT TaKOH jMHeiHbI arperaT ®, (x) = >, c.U», (x), 4TO 
k=O 
" PSL 
max | f (x) — Dn (x)| = En’ (f)- 
x€(0, 1] 


Teopema 1*. [ycme gyxxyua B(x) @ (1) nenpepolena. To2da daa \ 
wuo6ott Henpepolenoli na (0, ] mynxyuu f (x) 6yoem ; 


Esp =0()(o(f, 2) +50], 


20e Oan eenuuune. O(1) umeemca oyenKa, Komopan He gaeucum Hu om Nn, i 
Hu om f (x). } 
Teopema 2. ITycme dynxyun B(x) 6 (1) umeem r—1 npoussodnelx | 
OepanuuenHoll eapuayuu (6 cayuae r= 1 OonoraKHumeroHO npednosaeaemca | 
Henpepoienocms B® (x) = B(x)). Ecau f(x) sadana na [0, =], umeem na 
3mom ompeske r npouseodnolx, npusem f(x) nenpepoleHa, u dynKyuU 
ithe (es r—1 
L P=, eset Z|)» 200 
LOPS F(x), LOF= P(X) — BF), LYF=LE(LE), 


yoosremeopsom epanuunolm YCAoeuaAmM (2), mo 


Bt) =00-p[o(fo, t)44 Sap. 


[panvynble ycCulOBua, Haslaraemble Ha dyuHKuuio f (x) (HX 4HCIO anne 
MeHbIIe, YeM YHCO YCJOBHH B IpHBeyqeHHOH TeopemMe J]»xeKcOHa), aHaso- | 
TMUHbI YCJIOBHAM, PpaccMoTpeHHbIM Mak-lOsxHom (4,5) u TanpOpalitrom u Bap-— 
WWaBCKHM (°). ; 

Teopema 3. JTycmb (8)—dynxyun, yOoeremeopsnwan CACOYIOUUM 
YCAOBUAM: 

a) w(8) Henpepolena npu 0<b< +; 

6) 0< a8’) <o(8") npu 0<8' <8"; : 

B) o(0) = 0; ¥ 

T) cywecmeyem makoe K>1, «mo 


| 
i 
| 


Toeda, ecau 
Ex’ (f) = 0(0(3)), 
npurem om dyxkyuu B(x) @ (1) mpebyemca auwo HenpepoleHocms, mo 
a (f, 8) = O (@(0)). 
Teopema 4. [pednonoscum, umo dyxnxyua B(x) @ (1) umeem r —fl 


npouseodnelx, npuwem B“—» (x) oepanuuena na [0, =] (6¢ cayuae r= 1 qynk- 


0 y 
yun B® (x) = B(x) npednoaaeaemca nenpepeienoti). Iycme, Oanee, dynKkyuA 
@ (3) yoosreméopsem ycaogusnm a), 6), B) meopemo. 3 u, Kpome moeo, YCAoeuto: 
r’) cywecmeyem makaa nocmoannaa K, amo 


1< lim 0D eee 
ee 20) a @ (8) oe 


* 
2Ta Teopema, crporo TOBOps, He BNOHe HOBa, Tak KaK HeABHO COfepxKHTCA B Cs 
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Ecau 


— — 


1 4 . 
EF =0(S(2)) 
0: 
a) cyuecmeyiom Henpepoiensie f’ (x), f” (x),..., FO (x); 


B) @(F, 8) = O(()); | 
%) e6edennere erie dynxyuu LF (i = 0, 162, 0u4, f 3 -|) yooeaeméop som 
QHU4HoLM YCAo6uUsAM (2). 


Teopempl 3 4 4 ABJIsIOTCA aHaoramMH COOTBETCTBYIOMMX Teopem C. M. JIo- 
tackoro (’*). 


Teopema 5. Ilycmo dyxxyusn B (x) 6 (1) Henpepblena uUu uUmeem oepa- 
wenHyio0 6apuayuto na [0, x]. J[aa moeo umo6el Hauayuuee npubauscenue 


Pi (f) Henpepolenoti na [0,7] dyaKyuu | (x) yooeaemeops.ao HepaseHcmey 
A 
En (f) <=, 


e A ne sagucum om n, HeoOxodumO u Oocmamo4Ho, umobol QYHKuUA 


x) —uemnoe 2n-nepuoduseckoe npodoaoenue f (x) —6olaa Keasuenad«Koti 


1(—o, +), M. e. umobol cYytecmeceana maKaa nocmosANHaA M, «mo 
mu mo0bex x uh>O 


[7 (« + A) — QF (x) + F(x —A)| < MA. 


Sameyuanue. B ctopmymuposke tTeopempl 5 ycoBve KBa3HrvlaqKocTH 


\‘x) Ha Bceli OCH HeJIb3— 3aMeHHTb yCJIOBHeM KBa3HrviaqKoctu f (x) Ha oT- 
3ke [0, «]. 
JleicTBuTeIbHO, PyHKILHA 


Fe) = > S* (x € (0, x) 
k=1 


eT KBasursayqKoH ua [0, s], B TO BpeMa Kak ee yeTHOe 2z7-MepHoyuue- 
Oe NposouKeHve He KBa3HrviayqKO Ha (— ce, ee oo). 

IIpupeyem elle OHH pe3yJIbTaT, KaCaloulHicA HWHTepNowMpoBaHHA MmpH 
moun dyHKunh Wtrypma — Jluysuanas. 

OcHOBHOe CBOHCTBO HHTepMOJAWHOHHOrO NowHHOMa JlarpaHxKa 


n tL 


ine AAS qo esl tn) (o() =[] @—»)), 


‘ 
R= (%¥ — %,) @ k=1 


\Kmoualouleeca B CoBMageHHH ero c f(x) pH x =X,, COXpaHaeTca, ecu 
fECTO ©(X) B3ATb mMOOyIO Auhepenwupyemylo :byHKUHI0, MMeIOULy!O Mpocrple 
.pHu B TOUKAaX X,. B yacTHOCTH MO2KHO NONOKUTh* w(x) = Uy (x). 

Teopema 6. Ilycmo dyxxyua B(x) 6 (1) nenpepoleHa u umeem oepa- 
wennyio eapuayuro na [0, x]. Monomcum 


tL U 3 
Ca sol 


hai (* — Xp) us (Xp) 


i (Xn)> 


} 


Ye Kp = x0 — Kopnu Up, (x). 


| Tozda npu awbom a€(0, x/2) paenomepno na [a, x —a] 6ydem 


f (2) — Lif x) = O(nn)[o(f, =) + pli. 


| * U(x) umeet ua (0, %) mm MpocTbIx KopHeli (1). 


| TEA, 7. 114, N22 
| 


i) 
lop) 
Or 


Sameuanue 1. Ecau B(x) sMuib HempepbiBHa Ha (0, x], 7a 
[a, x — a] 


j @) — LE ths 1 = Onnjo(f, +) =0@-)|FL 


SameuyaHue 2. Jlaxe yaa dyHkuHH C XOPOWIHMH CTPyKTYPHBbIM 
CBOHCTBaMM MOCTPOeHHbI| Tpollecc MOXKeT pacxOAHTbcA IIpH x =O HW x=%q 


JlenuurpaycKHi rocyapcTBeHHbI NeqarorHyeckKHH MHCTHTYT Tloctynuao 
um. A. YH. Tepuena 4 XII 1956 © 


UWMTHPOBAHHASA JIMNTEPATYPA 


15. M. Jleputan,. Pagnoxenne no coOcTBeHHbIM dyHKuHaM, 1950, crp. 11—14, 
2D. Jackson, Trans. Am. Math. Soc:, 15, 439 (1914)., ® E.. Carlson, Trans Ag 
Math. Soc., 26, 230 (1924). * W. H. McEwen, Bull. Am. Math. Soc., 45, 576 (1939) 
5 W. H> McEwen, Am. Math. J., 68,29 (1941). -§ A.‘S! Galbrait, S. E. Waa 
schawski, Duke Math. J., 6, 318 (1940). 7C. M. Jlosuuckud, JAH, 83, 64 
(1952). . 


266 


Joknann Akanzemun Hayr CCCP 
1957. Tom 114, Ne 2 


- MATEMATHKA 


HM. P. WIA®APEBHY 


O BHPAILHOHAJIBHOM SKBHBAJIEHTHOCTH 
QJIJIMNTHYECKUX KPHBbIX 


(ITpedcmasaeno axademuxom H. M. Buxoepadosoim 13 XI 1956) 


1. PaccmotpuM au1MnTHUecKHe KpuBble (KpuBbie poya I) Haq mpousBoub- 
IM Nouem k, 1pO KOTOpoe Mbr 6OyeM TOMbKO TIpeqMOuaraTb, YTO ero XapaK- 
PHCTHKa OTNHYHa oT 2 u 3. KuaccudHkaluNa TakKHX KPHBbIX C TOUKH 3pe- 
(A OMpallMOHabHOH 2KBHBaJeHTHOCTH XOPOUIO H3BeCTHA B Cwyyae aureOpau- 
CKH 3aMKHyToro novia & (*). B sTOM culy4uae Kaxk Jan IIIMNTHYeCKad KPHBas { 
PalHOHaJIbHO IKBUBAJIEHTHA KPHBOHM @, HMelOMeH BeleplTpaccoBy HOpMaJIb- 
10 (bopmMy 

y? = x8 + ax +b} .a; DER. (1) 


B cBoro ouepeyb ABE KPHBbIe, HMeIONIHe BeliepluTpaccoBy tbopmy, Tora H 
JIbKO TOra OHpalHOHaJIbHO SKBHBAJIeHTHBI, KOrya HX aOCOJIOTHbIe HHBa- 
(aHTbI j, OMpeyemaemble (opmMywoL 


sea 4a 

P= Jas 4 2762? 
Bila aior. 
Ecau nose k He anreOpanvuecKH 3aMKHYTO, TO 9JVJIMMTHYeCKanH KpPHBag, 
JjaHHad Hay k, MOXKeT ObITh IIPHBEeHa K BeliepuiTpaccoBol (bopMe B HeKO- 
POM KOHeYHOM pacilupeHuH oa k, WpHyem ee aOCOJOTHbIM HMHBapHaHT 
Mer sexKaTb B R(?). 
Tak Kak CpejJIH KPHBBIX C 3a]]aHHbIM aOCOJIIOTHBIM HHBapHaHTOM eCTb U 
KHe, KOTOPbIe HMeIOT BeliepuiTpaccoBy (bopMy Hay k, TO MbI NlOJyYHM BCe 
JMUTHYeCKHe KpHBble Haji k C 3aaHHbIM 3HaveHHeM aOCOJNOTHOrO HHBapH- 
Ta, B3AB KPHBYIO © C ypaBHeHveM (1) HM paccmoTpeB BCe 9JIJIHMITHYeCKHe 
mBbIe Hal k, Oupal\wOHAaTbHO JKBUBAJICHTHbIe eH Haj] KOHCUHBIMH paciinpe- 
{AMM Toa Rk. 
2. PaccmorpuM HeKOTOpoe KOHeUHOe HOpMasIbHOe pacuiMpenue K/k nlomak 
UccseyeM SJIMITHYeCKHe KPHBbIe 7, 3afanHble Hal Rk HW OupallMOHaJIbHO 
BHBAJeHTHbIe w Hag K. O6o3Hauum uepes M oo6myio TouKy y Hag k, a 
pes k(M) u K(M)—nonsa palnonadbubix (byHKWMH Ha y Cc Kosdpdpulnen- 
mu u3 & u K, coorsercrpenuo. Io ycnosuio none K (M) usomopduo K (x, y), 
e (x, y) — oOuaa TOUKAa . 

Jiio6ol aBTomopd@u3m o noma K/k MOXHO IpOfOJUKUTb JO aBToMopdu3sma 
(9) noma K (M), nonoxwus M° = M, a Busy usomopiusma K (M) c K (x, y) 
‘penectu Ha K (x,y). OvespuqHo, 4TO 
©, (ot) = @, (2) 2, (2). (2) 
 Hao6opor, ecm 3ayaH Tako usomopiPusm o—>¢(s) rpynmp Vauya K/k 
rpynuy asromopdusmos noua K (x,y), wo ¢=o(c) Ha K, TO nognoue 
mKunit u3 K (x,y), HHBapWaHTHbIX OTHOCHTebHO Bcex (9), OMpeyenser 
KOTOPY10 9JIJIMMTHUeCKYIO KPHBylO Hal k, OupallHOHaMbHO SKBUBaJICHTHY!0 
yay K. HerpyHo mpoBepuTb, YTO Be KPHBbIe 7, H Y2 PaccMaTpHBaemoro 
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Tula Oy eT Tora UW TOMbKO Tora OupallHOHaJIbHO SKBHBaJICHTHbI Hayy 


Kora a 


,, (8) = te, (9) £4, (3) 


rye ¢—HeKOTOpbIii aBpromoppu3m ola K (x,y), He MeHAIOWLMi 9JIeMeHTO 
nous K. : 
Asromopdu3m s, (cs) noma K (x,y), OMpeqesAeMbIM H3 PpaBeHCTBAa 


OueBHJIHO, He MeHAeT 9/leMeHTOB oman K, T. €. ABAAeCTCA aBTOMOPH3MO. 
K (x, y)/K. [ua Toro uro6pt yqoBeTBOpANOCh COOTHOMeHHe (2), HeEOOXOTM 
MW JOCTATOYHO, YTOOb! Sy(s) YAOBMETBOPAIH yCJOBUAM 
Sy (9%) = Sy (9) Sy (Ber? 
rye 
“Ge (9) a 
aon s(t)" = 9, (2) 8, (2) @, (3) 
a ‘ycopue (3) MepenucbiBaeTcaA B Buse 
neuen Sy, (9) = t54,(9) #99", | 
~<<Apromopdu3mpl s noua K (x, y)/K xopowio usBectupl (?). OHH HMerOT BHA 
S(x,y) =2 (x,y) + P, (4 


rye P ecTb HeKOTOPad TOUKa Ha w C KOOpAMHaTaMH u3 K, a cmo*KeHHe TO 
HHMaeTCA B CMBbICe COMKeCHHA TOUEK Ha o. Ecan j= 0,1, To 


e(x, y) = (x, +9), 


a ecw j =0 uau 1, TO © MOxKeT-ObITb OJHMM V3 INeCTH JIM YeTbIPeX aBTO 
MOP(H3MOB, He MeHAIOWUX OeCKOHEYHO YJaJIeHHOH TOUKH w. SamucaB aBToy 
MOP(HSMbI S,(s) B Bue (4), MbI NpHXOAMM K culeLyouleMy pe3sybTAaTy: | 

Teopema 1. Kasedaa saaunmuueckan Kpuean ~ Had k, OupayuoHaron 
aKkeuganenmnan Had K Kpuéoti wm c ypaenenuem (1), onpedeanem cucmemip 


aemomopqusmoe 3,(s) nora K (x,y) u mouex P, (cs) Kpueott w Had K. Boinos 
HAIOINCA COOMHOWEHUA 


Gy (ot) = ey (3) ey (t)", 
P, (ot) = Py (9) ey (t)° + Py (c)". 


Jli6aA cucmema aemomoppusmos u moueK, yOoeremeopsIOLaA 3MUM YCAO- 
eum, Onpedennemca HeKOMopoli Kpueott y. Kpusvle x; U {2 Moeda u MOA 
KO M020 OUpAYUOHAAbHO IKEUBAAENMHOL HAO k, Koe2da cyuecmeytom makoti aemo 
Mopdusm = u makax mouxa P Ha w, umo 


Sy, (0) = Sy_(9) e1-°, ‘ 


Py, (8) = e-8 (Py, (2) + 2 (0) P— P?). 


3. B u3ydaeMOM HaMM MHO2KeCTBE KPHBbIX MOXKET ObITh HECKOJIKO Kp 
BbIX, HME€IOWMX BelepuiTpaccoBy dopmy. Jlio6y10 u3 HX MBI MOraH ObI B3AI 
3a w. Mo%HO MOKasaTb, YTO KpHBad Y TOra MW TOKO Tora MoxeT ObITb 
Hall k mpuBeyeHa kK BellepuTpaccoBoli tbopme, Korga OupallHOHaJIbHO 3KBH- 
BaleHTa Haw & KpMBOH y’, [It KOTOpOH Py(c) =O (Hysmo rpyllbl TOueK 
Ha ©). TakuM OOpasoM, B COBOKYIHOCTH BC€X KPHBbIX C OHO cHcTeMOoll 
ABTOMOP(U38MOB &y(¢) ECTb C TOUHOCTHIO JO. OUpalMoHambHOlt SKBUBaVIeHTHO- 
CTH OHa KPHBad, MMelowlas Beliepuitpaccopy cbopmy vag &. Ecnu Opt MBI 
NPHHAH €€ 3a ©, TO BCCEM KPHBbIM, KOTOPbIM B TepBOM OMMCaHuH CcOOTBeT 
CTBOBAJIa CHCTEMa ABTOMOP(PH3MOB ey (c), COOTBETCTBOBa Ia ObI, KAK MOX2KHO HOKa- 
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Th, €MMHHYHAA CHCTeMa aBTOMOpdu3sMos. BBuyy sToro Mbl orpaHHuyumea 
CCMOTPCHHEM KPHBBIX, JI KOTOPBIX ey(s)= 1. Papertrsa (5) vu mpx 


=1 (6) mepexogar rorya B onpegenenus CKPeleHHOrO TOMOMOp(pH3Ma Hu 
{aBHOrO CKpellleHHoro romMoMopdpH3Ma (4), 


| Ecam aaa Kpupot y ¢,(s)=1, To KPHBawH © SABJIAeTCH e€@ AKOOHEBbIM 
qorooopas3nem (°). 


_ Aeiicrsurenbuo, BBuyy Toro, uro: K (x, y) = K (M) 


(x,y) = B(M), 


? 


 ® — OupannonabHoe oToOpaxxenne y Ha wo nag K. Jina J{HBH380pa 
= ‘Br... Br na y momoKuM 


® (2) = a, (By) +... +4, (B,). 


Kak us3pecrHo, ecuu d(%)=d(B)=0, ro ¥~B wa y orga u TOMbKO 
maa, Korgqa D (Y%) = O(B). Ham oeraetca TombKO mpoBepHTb, 4To ecsHt 
(%) = 0 u % ompeyeneno Haq HeKOTOpE™M Nosem k’ Dk, TO u (9%) onpe- 
eHO Hay k’. ITO serKo cyiesyer us (4): ecnu o— usomopdu3m Kk’/k’, TO 


(@ (2))° == B® (UW) = D (W) + (Za,) Po = W (MH) + d (A) P, = O (M). 


TaKHM OOpa30M, MHO2KeCTBO 3JIJIMIITHYeCKHX KPHBbIX Ha &, HMeIONIHX @ 
(OHM AKOOHEBbIM MHOTOOOpasHeM H OupallHOHaJIbHO JKBUBAJIeCHTHDIX @ Hall 
, OTOOParxkaeTCA Ha MHO2KECTBO CKPeMeHHbIX TOMOMOpdusMoOB rpynup! Tasya 
noua K/k B rpymiy Touek %x Ha w c KOopyuHatamu u3 K. Popmyuni (6) 
)KASbIBAIOT, YTO ABE KPHBbIe PaCCMaTPHBaeMOrO THNa OUpallHOHaJIbHO 9KBU- 
JI@HTbI Hal & TOMbKO ecm: HH 1) COOTBeETCTBYIONIMe HM CKpellleHHble ro- 
MOPPH3MbI OTJMYaloTCH Ha TVJlaBHbI CKPeleHHbIi TOMOMOpdH3M, JH 
| OJMH H3 HAX MOsyYaeTcA H3 Apyroro MpHMeHeHHeM aBTOMOP(H3Ma «& KPH-. 
yM ©, PpaCCMaTpHBaeMOH Kak asreOpanueckaa rpynna. Ec; Mbl BKJIOUHM 
MOHATHE QJJIMMNTHYeCKOH KPHBOH C 3a]]aHHbIM AKOOHeBbIM MHOrooOpa3sHem 
MW KaHOHHYecKy!oO (byHKuMIO OM, oToOpaxatolly!o rpynmy KaccoB JUBH30POB 
yeBoh CTelNeHH Ha {Y Ha KPHBYIO ©, TO TpeoOpasoBaHHa BTOporo Tuma ce 1 
HaylyT H OupalvonaJbHble (B HOBOM CMBICJIe) KJIacCbl KPpHBbIX Y{ OyAyT Ha- 
JIHTbCA BO B3AMMHO-OJ[HO3HAYHOM COOTBETCTBHH C 3JIEMeHTAMH O,HOMepHOH 
yynmbt romomoruit (4) H1(G, x). Ppynnosaa onepanua, onpeyleienHaa Ha 
‘1(G,Ux), eECTeCTBeHHO MepeHocuHTca Ha 9TH Kulaccbl. Bce KpHBbIe Cc AKOOH- 
3bIM MHOrooOpa3HeM @ TOJyyaTCA, eCyIM paccMoTpeTb O6beHHeEHHeE BCeX 
oneli K WM COOTBETCTBEHHO HHJYKTHBHBIM mpeyen rpynnpr H1(G, %x). Takum 
pa3oM MBI IIPHXOJHM K CJleyIOUleMy pesyJIbTaTy: 

Teopema 2. Bupayuonarcnole KAaccol anaunmuueckux KpUueolx Had k 
3a0aHHbIM §6sKOOUe6bIM MHOz2OOOpasuem o@ OOpasyiom epynny, usomopdHyto 
(G, Y-), ede ® — epynna Taaya cenapaberoxnoeo aneebpaurteckoeo -3amolka- 


usa Rk noaa k, a Y~ —epynna mouwek Ha ® C KOOpduKaMamuU us. k. IT pu 
NOM CKpeujennole 20omomMOppusmbl Cuumaromca Henpepolentimu, 8 monoaroeust- 
oeavna no Kpyaaro (°), %~ Ouckpemxa. 

Kak o6bequuenve rpynn romosoruli KoHeYHBIX rpymn, rpynna H1(G, W-) 


epvoquuna. MoxkHO ToKagaTb, YTO MOPALOK IWIMNTHYECKOH KpUBOH 7 B ITOH 
ynne JeluTcst Ha HaWMeHbINMM MOpsAOK Kacca JMBH3OPOB Ha 7. 

4. Ecnu k ectb nome anreOpawueckux yucem, TO To Teopeme Mopyeia— 
elina (7) rpymma Mx WMeeT KOHedHOe UHCIO COpasyroulHx. Tem CaMbIM 9TO 
epno u yaa H'(G,%,); HO Tak Kak 9Ta rpymla epwoMyHa, TO OHa 
oHeuHa. Bmecte c Teopemamu | u 2 9TO TIPHBOAUMT Hac K CJIeqyIOuleMy pe- 
yJIbTaty: 

Teopema 3. HmeemcaA moaoKo KOHeLHOe 4UCNO OUPAYUOHANGHO HeIKGU- 
ACHMHbIX KpUeLIX HAO non»em aAAzeOpauueckux 4wucen k, Kommopole umerom 
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Ba0aHHoe BHQUCHUe AOCOAKOMNO2O UNGapuaHma j u npocmot Oususop nepesot 
cmeneHu 6 3A0AKHOMN KONedHOM pacilupenuu K/k. 

Bsaugy Teopempl JlioTn (8) TO xe BepHO, Kora Rk ABMAeCTCH NOIEM p-ayM 
yecKHx uncelt. Ho Tak Kak Hal NosleM P-aMUeCKHX UHCel UMeCTCA TOJb 
KO KOHeYHOe 4HCIO pacmiupeHHa 3ayjaHHOl creneHu, TO MMeeT MeCTO OouIet 
CHJIbHOe YTBepxKeHHe: 

Teopema 4. Bce aaaunmuueckue Kpuéeole sadannoll cmeneHu u C 3adaH: 
HoIM BHALeHUCM AOCOAMOMHOZO UNeAapuaNma j pacnadatomcA Ha KOHeXHOe 4UC: 
AO OUPAYUCHAALHOLX KAACCO6 HAO noAem p-adu4ecKux 4UuCed k. 

AnanormuHad TeopeMa He BepHa JIA PallHOHaJIbHbIX YHCeM, MaxKe eCHk 
OrpaHHYHTbCH KPHBbIMH C 3aJJaHHbIM AKOOHeBLIM MHOrOOOpasHem. JlencTB: 
TeJIbHO, KPHBbIe C ypaBHeHHem (B OMHOPOHbIX KOOPMHATAX) 


3 3 3 
AyXo + AX] + AX = 0 
HMeIOT AKOOMEBbIM MHOTOOOpa3sveM KPHBYIO 
3 3 3 
AyAyAgXo +°X1 + XQ = 0. 


CneqopaTeIbHO, npH a; =p! (i =0,1,2) HM MpOH3BOJIbHOM MpOCTOM Pp MB 
nomyyaem OecCKOHeYHO MHOPO KPHBbIX C OONIMM sAKOOHeBLIM MHOrooOpasHel 
HW OWpalMOHaJIbHO He€3KBUBaJICHTHbIX Me*Ky CcOOOH, TaK KaK OHH He 9KBUBa 
JIGCHTHbI JJaxKe B Oe P-ayHYeCKUX UHCeL. 

5. B HeqaBHO MosBHBIUelcA paOote (°) Betmb ompeyelser rpynty ras 
HbIX OJHOPOAHBIX asireOpanyecKHX IpocTpaHcTB c 3aqaHHol aOemeBow rpytt 
mou onepatopos. Tak Kak KaxXjlad QJIIHNTHYeCKad KPHBaA ABJIACTCA OHO: 
POJHbIM IIpOCTPpaHCTBOM OTHOCHTebHO CBOerO AKOOHEBOrO MHOrooOpa3sHA, TE 
pesybTatT Betis mpumeHum kK Hawlemy csryyato. MoxKHo noKa3saTb, TO onpe 
eleHHad UM Ipyina H30MopdHa TOM, KOTOpasd ONMCbIBaeTCA Teopemon 2 
Te 2xe CooOpaxkeHHA, KOTOPbIMH MbI MOJIb30BaJIHCb IPH BbIBOJe STO TeEOpeMblhy| 
IIpPHMe€HHMbI H K CJIydalo, paccMOoTpeHHOoMy Belisiem, Tak 4YTO MMeeT’ MecTt 
cleqyioulad Teopema. | 

Teopema 9d. Ipynna 2naenoix OOHOpOOHblx AAzeOpauuecKUux mHOz2006 part 
sul Had kc 3adanHoli KomMmymamueHoli abeneeoti epynnoti G u30mopqHa| 
odHomepHow epynne eomonoeuti H* (8, Y~), ede G — epynna Taaya cenapabeaer} 


“a 


HO2O aNeeOpauseckoeo samblKaHunA k/k, W~ —epynna moweK Ha @ C KoOOpdu) 


Hamamu us k. 


Iloctynuso 
12>X 1956 


UHMTHPOBAHHAA JIMTEPATYPA 


rpynn, M., 1953. 5 W. L. Chow, Am. J. Math., 76, Ne 2 (1954). © W. Krull, Maths 
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HToxsano AKkaygemunu nayr CCCP 
1957. Tom 114, Ne 2 


AIPODJHHAMHKA 


B. B. CTPYMHHCKHA 


YPABHEHHA TPEXMEPHOrO NOrPAHHYHOrO CJIOA 
B COKHMAEMOM TASE JIA MPOW3SBOJIBHOH MOBEPXHOCTH 


({Tpedcmasaeno axademuxom A. A. Jlopodnuyoinoim 4 XII 1956) 


-B padote apropa(!) OblI aH CTporuii BEIBO_ ypaBHeHuli mpocrpancrTsen- 
orO MOrpaHW4HOro COA [JIA MpOH3BOJIbHOH TOBePpXHOCTH B BASKOH HeCxKH- 
aeMOW 2KHKOCTH HM ObLIM yKa3aHbl OTJeJIbHbIC MpeoOpasoBaHHa, yMpoularo- 
we CTYKTypy TPeXMepHbIX ypaBHeHHH UH OOHaApyXHBAaIOWNe BUMAHHA 
/IABHbIX KPHBH3H TMOBepXHOCTH. 

| B wacrosujeh padoTe jlaeTca CTporHi BbIBO_ ypaBHeHult TpexmMepHOro 
jrpaHuanoro CJIOA B BASKOM C2XXHMAe€MOM [a3e JIA IpOH3BOJIbHOM MOBepXHO- 
fH H YKa3biBaloTca MpeoOpa30BaHua, MPpHBOAALIMe 3TH ypaBHeHHA K BULLY, 
|jaNOrTHYHOMY YypaBHeEHHAM TPeXMePHOrO CJIOA B BASKOH HECKUMAeCMOM XKH]- 


! 

| 

' 

iy 

| Sanmuuiem ypaBHeHHA JBHKeCHHA BASKOrO CKHMaemMOro raza B Gespa3Mep- 
| 


‘bIX BeMHUNHAaX. B kKayecTBe MaCLUITAOOB MpHMeCHHM 3HaYeHHA CKOPOCTH, IJIOT- 
}OCTH, laBeHHA, aOcONIOTHOH TemIlepaTypbl, KOS@PHUHeHTAa BHA3KOCTH HU 
|EIJIOMPOBOAHOCTH B onpeseieHHont TOUKE MOTOKA, 3a MacluTa6 JJIHHbI IpHMeM 


0 fad ++ [rot V-V)) + aa grad P=— ye grady divV ones, ~ div Il; (1) 
div pV = 0; (2) 


“ grad [7 + “= Mev?}) = 


(e— 1) div @divV-V) + =Mdiv(IV); (3) 


doar, Waites 

Pr Re div i grad — z 

P=oT. (4) 

Bech IIPHHATHI culeqyioulve OOosHadeHHA: Il — reusop Hanps2Kenuli c cocTaB- 
IAIOULHMH: 


) se iY or, 00) 

Barbacenia pgimae te 1 Ogg Ie 
Mi i ee aol, = a > pees va) = ot fe oe) 
xy = yx = u (= a a ’ Vee aE eae u (= aL ’ yz ZX B (= T oy ? 


1 HW A—COOTBETCTBeEHHO, KOSPPHUHeEHT BASKOCTH H_ TEeIVJIOMNPOBOAHOCTH; 


P= Cpy/ Cy. 
Ha nmopepxHocTH oOrekaemoro Tedla AOJLKHBI ObITb YOBJIETBOPeHb! rpaHH4- 
! 


ible yCJOBHA UW = V0 == 0 U AAA YCTAHOBMBUEFOCA OOTeKAaHHA — PaBeHCTBO 


tA, 


TeIJIOBLIX IIOTOKOB, TMosyuaeMbIX HM OTaBaembIx TenoM. Ha OecKoHeyHOCTH) 
CKOpOCcTH M TeMMepaTypa JOJKHbI IPHHHMaTb 3ajJlaHHble 3HaveHuA. 

lt BbIBO,a ypaBHeHUM MOrpaHWIHOLO COA OKOJIO MPOMSBOJIbHOK MOBepx=}) 
HOCTH BbIOepeM CJleqyloulyio CHCTeMy KPHBOJIMHEHHbIX OPTOFOHaJIbHbIX KOOp=) 
qunat. BosbMeM Ha UcCJIe_yeMOH MOBepXHOCTH CHcTeMy JIMHHH KPHBH3Hb 
= const u 7 =const 3a CHCTeMy KPHBOJMHCHHBIX KOOPAMHaT NOBEPXHOCTH, 
Tora napansenbupre K S mopepxHoctu €= const COBMeCTHO C NOBeEpXHOCTAq} 
ma §=const uw 4 —=const, OOpa30BaHHbIMH HOpMaJIsiMH K COOTBETCTBYIOULHM | 
JMHVAM KPMBHSHbI, OOpasyloT TPHOPTOTOHAaJIbHyIO CHCTeMy NOBepXHOCTeH, | 
IIpumem sty cucTemy noBepxHocTe 3a HOBY!O CHCTeMy KPHBOJIMHEHHBIX OPTO=} 
TOHAJIbHBIX KOopyuHaT. Kak ObluI0 MoKa3aHO B pa6oTe (7), JIA STOH CHCTeMBE) 
KOOp]{HHaT OyeM MMeTb: 


dst = AI(1 + gy de + AR(1 + Re) ae + a, 


rye A,(é,%), Ag (é, 4) — KoappulHeHTbI OCHOBHOM KBaypaTH4YHOH CopMbI pac- 
cMaTpHBaemoli oBepxHocTH; RA, (é, 7), Re (é&, 4) —TaaBHble paqHyCcbl KPHBH3HBI | 
9TOH MOBepXHOCTH. 

Jina BpIOpaHHO CHCTeMbI KOOPpAMHAaT KOS*pPMUMeHTH JlaMe paBHbI 


MOQ =A(l+ Re) HeGDI=A(l tg): MeO =H, 


Mcnomp3y 1 H3BeCTHbIe BbIPAKeHHA JIA ONepaunH grad, div, rot B npoH3 
BOJIbHOM KPHBOJMHEHHOM OPTOrOHaJIbHOM CHCTeMe KOOpAHHaT HW TIpHHuMas 
BO BHMMaHHe CJlefyIOulue BbIPAaXKeHHA JIA COCTABJAIONIMX TeH30pPa HalpAxKe: 
HH WM AMBepreHiHu OT TeH30pa HallpaAxKeHuH: 


— 3 a = ie 
# =a Yai 0, OH;\ = —{H; 9 % ,» Hh @ % 
fom (2B + Pac Tank eae te, 
EN oxi Ai >) HA, an} * Thin a RH, TAP ong 


8 Sees ci 
4 @ (fiHeHsH ; — Tai 
div Il); = ae Beg fe aay 3) )— Rassah 
( a Bs THM agk Hi, hi a MT ap 


MOXHO 3anvcaTb ypaBHenua (1) — (3) B KpuBomHHeHHEIX KoopyuHatax &, 4,6. 
Tlepeiqem 3aTeM B STHX ypaBHeHHAX K HOBbIM TlepeMeHHbIM 4 


= = Wy 


é=6, y=m, C=O /VRe u=u, v=%, = : Poa 


IIpeqno0x%xuM, YTO B HOBbIX M€PeMeHHBIX BEJIMUMHBI Wy, V,,W,, 71, a Tak 
2%Ke UX NepBbIe MH BTOPbIe NPOHSBOAHbIe HMCIOT KOHCUHbIe 3HaYeHHA, a MOBeEPX=-| 
HOCTbh OOTeKaeMOro Tela UMeeT rlaqky!o tbopMy Cc HelpepbIBHBIMH a : 


KPHBH3HaAMH HW HX MpOW3SBOJIHbIMH. B 93ToM CJIyuavH BbIPaxwKeHHA BUJa 


1 4 1 OR, 
RoVRe’ RyVReRi O81 
YeHHOM yBeJIHueHHH uuca Re. 

BpimloHAA ykKa3aHHble BbILMe WpeoOpasoBaHua, MbI NOJyYHM U3 ypannentil 
(1) — (4) upu HeOrpaHHyeHHOM BOSpacTaHuH 4MCuIa PetiHombyca cueqyrioulyio 


cucTeMy ypaBHeHHH TpeXMepHOro lorpaHwyHoro COM B CKHMaeMOM Ta3se AJA 
IPpOH3BOJIbHOH TMOBepxXHOCTH: 


MT. Wl. OYAYT CTpeMHTDCA K HyJUO TpH HeorpaHH= 
yn 


5 
i. 


u v Ou uv OA, v= OA» 1-0P. Ou 
(Fr 3 +7, At oe to, A, On AiAs e)= > Ay xe tet oes (5) 
u Ov v Ov uv OA, u? OA, 4 OP 0 dv 
o(z Be A, on xt AAs Ore ae =) Ay ay + aha? Ce 
r 


u2+ y2 to} , oF 0 u? 2 
laa xt, iy t 2 ae) (Jeor + =F" "= ne a +5 ar) 
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Ae Se + Hy by tet ae Et a BE (8) 

P = pRT. (9) 

Ha nckpHBJIeHHOM MOBepXHOCTH rpaueHT JaBeHHA B HOPM@JIbHOM HalipaB- 
eHHH ABJIA€TCA BeMYHHOH MepBoro nopayKa Se =p (i + me) . Oynaxo 


NIPOTH#KeHHH TOHKOrO NOrpawHyHOrO cCJIOA OH OyeT MawOli BEMMYMHON 
DP. ? 

x, a 0), H UM CJleqyeT IpeHeOpeyb. Takum 00pa30M, JjaBueHHe, Kak H 
BIYHO, OyNeT ONpefeATbCA BHELIHHM TOTOKOM. IlosTomy rpaHHyHBle ycvio- 
4A J\JIX STOW CHCTeMbI ypaBHeHH OyyyT: 


npuH €=0 =U=w=0 
YCJIOBHH PaBeCHCTBa TeIIJIOBbIX ITOTOKOB: 
mpu €—->co =u=U,(—, 7), v=Vo(E,%4), T=T(é, 4), 


€ Uy, V) uw T) — 3aqaHuble PyHKIHH. 

TlonyuenHaa cuctema ypaBHenHit (5)—(9) c rpanHunHbimMH ycOBHAMH 1103- 
IWIAeT [JIA MIPOHSBOJIbHOH MOBeEPXHOCTH HCCeOBaTb TeyeHHe raza B TpexMep- 
OM TlOrpaHHy¥HOM Cjl0e TIpH OO/IbIHX CBePpX3BYKOBbIX CKOPOCTAX H GOOVIbINHX 
2Mllepatypax TopMoxennsa. TIpHMeHuTesbHO K OTJ@JIbHbIM KsIaccaM MOBepx- 
OcTeH 9Ta CHCTeMa ypaBHeHHH MOXeT ObITb MpecOpasoBana K Ooulee NpocTOMy 
uy (cm. (1)). OqHako B O6lem culyyae ypaBHeHHA TpexmMepHoro TorpaHH4Horo 
Of B CKHMaeMOM ra3se MOryT ObITb peoOpasoBaHbI K BUY, aHaNOrHYHOMY 
(PABHeCHHAM TPeXMePHOrO CNOA B BA3KOM HeECKHMAeCMOM XKUAKOCTH. 


BpeyemM cHayasia HOBbI€C H€H3BeCTHbI€ (PYHKUHH WU, U HW; 


: 
| 
! 


A.w=ou, Ay=ov, A,Aw =ow. 


BemHuvHy © MOXKHO, HallpHMep, NOJIOKUTb paBHOH 


= 1/A,Ag. 
Ilpeo6pa3ya ypaBHeHHA K HOBbIM HeH3BeCTHBIM (PyHKUMAM, HalijeM: 
—O4, = Ou, 08 =, 0 Hola ¢ soe 20 |= 
pot |e 0 + W5¢—u ge 'n Ada — 2uv 5 In A, ey gz In Ap == 


NW abtye op 002, go 

= Abas oe T 9g az? 
parloeme 00. 00 | = 0 2 == G —, (Au? 0 |= 
got |a 7S + So gy ft AiA2 2uv 5 In Ay ut(4-) sin Ay = 

14 oP a ov. 

on dak Bal Be 


dow dows deaw 3 
0& + On (6) = 0; 


— 0 — Oo —@ A (6) or" 4 0 0 
oo? (u 5 +05 + Wa5e)T? = ZH Ret pe Vat ae lol 


rye Ais 
* u v2 
T* = JopT +S. 
Tlepetyqem Tellepb K HOBbIM H€3aBHCHMbIM IlepeCMeHHbIM 


G 
E41 a Bs Uk =" Uie ey are \ peo di. 


0 


ITH UpeocOpasoBaHuA OOOOMalOT USBeECTHbIeE MpeocOpasoBaHHA, NPHMeHeHHbIe 
A. A. Topoqumupinbim fa AByxXMepHoro HorpanMuHoro casos (?). 
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EcuIM BBeCTH, TeMepb HOBY1IO HeM3BeCTHYIO (PYHKUAIO 


Woe Oe aoa Os 
= ae ee 


TO ypaBHeHHA TpexXMepHoro NorpaHHyHoro cIOA B raze MpHMYyT BU 


OD —du , © du ee 2 erie Ore jag 8 (32) 5 a 
u ag + 05 bw ae — uae In Ar Ag —2u0 On tn As U Ar ae, In Ay 


= be ORs an Ose Say Olina 
may oe ee yer th oe 
cS _—— = 0 a — u?{ —— }) =— In = 
ust a + 5 O° an In AjA, — 2uv 3; In Ay mae 1 
1. V OP oro du. 
> patae On toe fay’ 
= ‘2 i] 
Ou Ou ow , ith : 
081 Se any Sie 0%, =e 0; P = pRT; 


SS OT ARNOT > 207s a oT 4 F) OJc pT 
bee Tec aa ene © NOEMee oe +(; 1) OG heey 


[panvynpie ycsIOBHuA [Ia STO CHCTeMbI MOryT ObITb 3aHCaHbl B BAe 
npaC=0 uz=0=0=0 
MH YCIOBHA PpdaBeHCTBa TeIMJIOBbIX IMOTOKOB. 
mpuC=co u=A,AU, (9); 0= AAV (En); T= To, 9) 


OTa cHCTeMa ypaBHeHH MOSBONIAeT HCCeAOBaTb TeNJOBOM MOrpaHHUHbil | 
CIO B C2KHMA€MOM Fa3e OKOJIO IPOH3BOJIbHOM TOBepxXHocTH. Kak BHO, OCHOB 
HbIe HHEPIHOHHbIe WIeCHbI B ypaBHeCHHAX ABHXKeCHHA HU YpaBHeHHe HepaspbIBHO: 
CTH IpeoOpas0BaHbl K BUHAY, AaHaJIOPHYHOMY COOTBETCTBYIOWIMM YypaBHeHHAM 
HECKHM@CMOH XKHAKOCTH JIA MOCKOH maacTHHKH. Ormeyy, 4TO Ha XapakTep 
TeYeHHA raza B MOrpaHHyHOM cNOe Ha KPHBOH MOBepXHOCTH BJIHAeCT Kak Obi 
SPPeKTHBHAA TMIOTHOCTh Psy = PO = 0/A,A2. 


Tlocrymuio 
28 XI 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1B. B. Crpymuucxkud, JAH, 108, Ne 4 (1956), 2A. A. Mopoxguunn aye 
IIpuka. matem. u mex., 6, 6 (1942). 
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Hoxnaage Akagemun nayr CCCP 
1957. Tom 114, Ne 2 


PHSHKA 


oe 


JI. J]. POSEHBEPY u JI. O. MAKAPOB 


O NPHYHHAX BCIYYHBAHHA MOBEPXHOCTH )KHJIKOCTH 
MO, JEACTBHEM YJIbTPA3BYKA 


(ITpedcmaeaexo axademuxom H. H. Axdpeesoim 3 I 1957) 


—OphekT BcnyBaHUA NOBEPXHOCTH 2KHAKOCTH NO JelicTBHeM yAbTpasByKa 
ABHO H3BECTCH H WIMPOKO HCHOJIb3yeTCA SKCIePHMeHTATOPaMH JJ KaveCTBEH- 
OM ONWCHKH HHTeHCHBHOCTH H3ayyeHHA. OObIMHO NpeqMonaraetca, yTO mpHyH- 
[OU, BbISbIBAIOMeH STO BCIYYHBaHHe, ABIAeTCA payuallMOHHoe JaBeHHe. Tak, 
3 obiTax Tepua u Menjze (') 6bim0 noKa3aHO, 4TO HaNpaBsenHe BCIyuMBaHHA 
ia rpanulle pasyeia Byx HeCMellIH- 
3A1OULHXCA HKHAKOCTeH He 3aBHCHT OT 
1allpaBJICHHA MOTOKA 3ByKOBOH 3Hep- 


‘HH, a ONpejenaeTca pasHOCTbIO Onmuveckoe 
JaNMaUHOHHbIX JaBJeHHH B O6eHx Cee, 
KMJ[KOCTAX, B CBOIO O¥epesb 3aBHCA- 

MUX OT COOTBETCTBYIOMUNX 3HaveHHii Ipanuda 
2KOpOCTH pacipocTpaHeHHaA 3BykKa. pasdena 


_ Kak nokas3piBaetca B HacTosleli 
3AMETKe, pajvallHOHHOe JaBsIeHHe He 
ABIISACTCH CHHCTBeEHHOH TpH4HHO 
BenyuuBanun. Taxol xe adpekT Mo- 
%KeT JaTb WH TaK Ha3bIBAeMbIN 3BYKO- 
BOu BeTep, CKOpOCTH KOTOPOrO B BO- 
qe, Kak 6bIIO MOKa3aHO B paoote (’), 
MOryT jocTuraTb 0,5—1,0 m/cex. 

PagualwOHHOe jlaBeHHe AB- 
AACTCA OHOH H3 MOHJepOMOTOPHBIX Presi 
CHI 3BYKOBOrO NOJIA HU, c/eqOBa- 

TeEbHO, pacMpoctrpaHsAeTcA CO CKOPOCTbIO 3BYKa;C TOM Ke CKOPOCTbIO, ecTe- 
CTBEHHO, paciipocTpaHseTca B MpOcTpaHcTBe HM HayaJIO BCeX BbI3bIBAeMBIX 3TOM 
CHIOH BOSMYINeHHH, SByKOBOH %Ke BeTep IpHHaexKUT K rpynne rH{posuHa- 
MuuecKuX adpbekTos. [losTomy AA pasqeleHHuA THX ABJICHHU BO BpeMeHH yAOO- 
HO IIPHMeCHHTb HCCIeOBaHHe Ipollecca yCTaHOBJIeHHA BCIYYHBaHHA. 

| Cxema 9KcnepuMenta moKasana Ha puc. |. B nmocKo cTeKIAHHOM KacceTe 
pasmepom 50 x 50 X 15 mM u3 oOrnTHYeCKOrO CTeKJIa MOMeleH COM BOMbI 
Haj| HUM clOl TpaunctbopMaTopHoro macaa. Uepes oTBepcTHe B pe3HHOBOM JIHe 
KACCeTbI BBeJeH KOHEIL SKCNOHEHIMaJIbHOrO KOHWeHTpaTopa, BOs0yxKaemMoro 
MarHUTOCTPHKUMOHHDIM W3lyyaTeteM, paOoraioujHM Ha YacToTe 24 Kr. Jkua- 
MeTp KOHILa KOHUeHTpaTopa 8 MM; paccToaHHe OT ero cpe3a AO rpaHHllbl pas- 
yea Maca WH BObI OKOO 10 MM. 

Jina uccieqoBaHua mpolecca Oblwia IpHMeHeHa CKOPOCTHaA KHHOCbEMKa, 
BPINOMHeHHad Kamepoii Lleficca «Llelit-myna» c yacrorok 2000 KaqpoB B ceKyH- 
LY Ha HOpMasbHOM 35-MuJIMMeTpOBO KuHONNeHKe. HanpaBsenne OCH CbeMKH 
HepneHHKyNAPHO WwOcKocTH puc. |. 

B MOMeHT BKIOUCHHA 3BYKa Ha KOHWe BHOpaTopa HayHHaeTcA OypHoe 
303HHKHOBeHHe Me@JIKHX IY3bIPbKOB; 3BYKOBOM BeTep HeCceT STH MY3bIPbKH 
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™ 
YQ aee 
| SS a 

FI STLSESET STS S BS 
CE _ 


Yaompasbykobou 
konuenmpamnop 


10 12 14 mCEeK 


Puce. 3. 1 —rpaHMua pasqena macna u Bosbl; 2—V = 
= 0,42 m/cex; 3—V =—0,64 m/cex; 4 — V = 0,89 m/cex. 


TOCl€ BKJIOURHHA 3BYKa OONAUKO MpOWNO yKe OKOMO NOMOBMHbI PpaccTOAHUA 
WO rpanuubl pasyena. Ecau cuntaTb, YTO NPHYHHOM BCNYYHBaHHA ABIAeTCH 
pawualHOHHoe JaBsleHHe, TO BCHYYHBAHHe JOKHO HayaTbCA Yepes BpeMA T10— 
paaka 10° cex. OqHako Ha puc. 26 HUKAaKHX CIe{OB JesopMalluu NOBepXHOCTH 
pasqena He OOHapyKHBaeTcH. OHH Ha4HHaIOT NOABJIATbCA JIMIIb yeped 
1,2-10% cex., Korgqa lepequui pout O6mauka TOAXOAUNT K NOBep XHOCTH 
pasyena; JHub yepes 1,5-10°* cek. o6pa3yeTca ueTKOe BcNYyIMBaHHe (TeMHAA 
OKPyrlaA BbINYKNOCTh Ha puc. 26). 

Ha puc. 3, nokasbIBalolleM JMHAMHKY SABJICHHA, IPpHBeeHb! JaHHble, MOsy- 
YeHHbI€ B Pe3yJIbTAaTe MOKAXPOBOH OOpaOoTKH KHHOCBeMKH. Ilo ocH OTNORKeHO 
BP€MA, OTCUHTbIBAeEMOe OT MOMCHTA TIOABJICHHA MePBbIX MY3bIPbKOB; MO OCH Op- 
AuHaT — TlyTb. TopH30nTambHan JIMHHA COOTBETCTBYeT MOJIO%KEHHIO PpaHHIb 
pasyelta Boa — macio. ToukamuH O603HayeHO TONOMKeHHe MepeqHero pouTa — 
o6auka. BuqHo, ¥TO Bce TOUKM XOPOMIO NO*RaTCA OKONO UPAMOL IMHHU, COOT- 
BeTCTBYIOleH CKOpocTH pacnpocTrpaHenua 0,64 m/cex. Jlehopmaiua rpaHHier 
pasqena HayMHaetcs Yepes 11 M/cek, M cooTBeTCTBYyIOMINe TOUKH (O603HaYeHHBIC 
KpecTHKaMmM), KOr\a Ipollece y2Ke pasBHJICA, TAK2Ke XOPOMIO OMKaTCs Ha NpAMYIO, 
COOTBETCTBYIONLYIO CKOPOCTH JBHKeHHA rpaHHub 0,42 m/cex. . 

Jina KONTpONA Obit Mpofenan: cneqyommit KayecTBeHHBI SKCrepHMeHT: 
BHOPHpYIOWWMH KOHEM KOHIeHTpaTopa BBOAUsICA He CHU3y (B BOY), a CBeEpxy 
(B Maco). IIpu stom, B oTmmune oT onbitos Tepua u Menjse, nanpaBuenne BCHY- 
4UMBaHHA MeCHAJIO CBOM 3HaK. 

TakuM 06pa30M, MOXKHO CUNTATh NOKA3aHHbIM, UTO B YCHOBHAX HAaCTOAULeEro 
SKCHEPHMeHTa MbI HaOJOaIH BCHYYMBaHHe MOBEPXHOCTH pasyea [BYX 2KUAKO- 
CTeH, BbISbIBAeMOe He pafMallMOHHbIM aBeEHHeM, a 3BYKOBbIM BeTPOM. 


Axyctuuecknit HHCTHTYT Toerynuso 
Axaylemuu HnayxK CCCP 21 XII 1956 


——=— 


UHMTHPOBAHHAA JIMATEPATYPA 


*G. Hertz, H. Mende,” Zs. f."Phis., 114,°354 (1939).~ -" AS CC." B66 a tie 
JI. O. Makapos, JI. J. Pozseu6epr, Axycr. xypH., 2, B. 2, 113 (1956). 


276 


Joknayn AkayemMun nayrk CCCP 
1957. Tom 114, Ne 2 


PH3SHKA 


3. E. ®PAJKHH u C. B. H3MANJIOB 


) MOMYCTMUMBIX MPEOBPA3SOBAHHSAX YPABHEHHHM WIA 4ACTHIL 
C BbICIUMMH CIIMHAMH 


(1Tpedcmaszeno axademuxom B. A. Poxom 29 XII 1956) 


ils Uacruupl (Y IIPOH3BOJIbBHbIMH CHHHAMH OMHChIBAIOTCA ypaBHeHiAMH Bua 
iO ? 
(L — in) F (Xp 41, %, x2) =0; (1) 
L 


me (xo, X14, X%2, X3) == (ct, x, y, Z) — BOmHOBad (byHKWUA, mpeocbpa3yi0- 
flaxics TO KOHEYHOMepHOMy peycTaBJIeHHIO owHOH rpynnb Jlopexnma; 
ee: 

. (i= 0, 1, 2, 3)—kBaypaTHble MaTpHIbI; » — BeleCTBeHHad NOcTOAHHAaA, 
TIWYHAA OT HYJIA. 

Mupapuantuocts (1) npH npeoOpas0BaHHax KOOpAMHaT NO NOMHOH rpynne 


Topenua O6ecieuHBaeTCA BBITOJHEHHEM YCJIOBHH, HavlaraeMbIX Ha MaTpHIbl fae 
Nee Ln le eg Pe EP A(t foes 0) <2), 8): 44 (2) 
[L'T] = 0, (3) 


———— HHPHHHTeSHMaJIbHbIe MpeoOpaso0BaHHA COOTBETCTBYIOWErO TpefcTaB- 
CHHA COOcTBeHHOH rpynnp Jlopenua; JT —mnpeodpa3s0BaHHe, orTBeuatollee 
TpaxkeHHIo x°—>x°, x*->— x* (n= 1, 2, 3). V3 (2), B uacTHocTH, caenyer: 


: ester | (ree, 2) SO): (4) 


 OO6ulad TeOpHaA peMATHBHCTCKH HHBapHaHTHbIX ypaBHeHul Bua (1) u3yueHa 
3 padote (1). 

2. PacCMOTPpHM BO3MOKHbIe JIHHeHHbIe WpeoOpas0BaHHA BOJHOBOH (PyHKUMH 
Bhs Xs Xa, X%3), T. -€. UpeoOpasopanya sBuga ‘V(X, X45 X%g, Xs) = 
= SV (x), 1, Xo, X3), HE H3MeHAIONLMe CYWICCTBEHHBIX CBOHCTB ypaBHeHua (1), 
A yCTaHOBHM BH MaTpHub! S AIA JOMyCTHMbIX MpeocOpasoBaHHH. 

K jOmycTHMbIM MpeocOpa3s0BaHHaAM OTHOCATCA B MepBylo O4epefb Mpeodpa- 


30BaHHA V, He MeHAIOULHe Bua ee eda Ceres. 
Vee Vek eae Lekld Mii Openbae D590), (5) 


Tak Kak paCCMaTpHBaeMble HaMW ypaBHeHHA Bua (1) MoryT ObITb Touy- 
{eHbI H3 COOTBETCTBYyIOWleH (byHKuUHH JlarpaHxKa, BaxKHyIO POJIb WrpaeT MeT- 
yuueCKan MaTpuila A, C MOMOMNIbIO KOTOPOH onpesemneTCA MHBapHaHTHaA 
jPMUTOBa OusMHeHHaA dbopma ‘Y" AW *. 

Tak, WA Toro, YTOObI CBA3aATb pa3JIHUHbIe peycraBseHua ypaBHenua (1) 
[JI UACTHIbI CO CHMHOM 3/y, jaHHble B paOoTax (1-3), HeOOXOJMMO, UTOOBI 
IpeoOpasoBaHHe MOPsIO H3MEHHTb aOCOJIOTHbI€ BeJMUMHbI COOCTBEHHBIX 3Haue- 
mii metpwueckol matpuupt A. B To Bpema Kak matpunp /!", T u L‘ npeob- 
JASVIOTCH MOMOGHO, T. €., HallpHMep, L* =S''L'S, merpuueckas maTpuia A 
IpeoOpasyetca KoHTpyentuo: A’ = S* AS **. Kayan 43 MaTpHl [Meu TacA 


* 3rech H B [laJIbHEMIMIeM 3Be3]04Ka O3HAaeT SPMHTOBCKOe CONPHKCHHE. 
** TIpu “mpeoOpasopannu S wHBapHaHTHad 9pMMTOBa OunMHeHHaA dopma Me TM EI EE Outs 


,—> HekoTOpasd MaTpuia, a P — HeKOTOpbI onepaTop, ocTaeTCA neusmennoli: Y ALPY = 
ey” S ALPSY = WAL’ P YyinnetA’ +S AS; L’ = S-)LS,:P* = S- PS: 
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D] 


MoxKeT ObITb MpeqcTaBseHa (1) B BAe MpAMOl CyMMbI: MaTPHIL, OTHOCALLUXCA 
K HeMPHBOAMMBIM IpejcTaBeHHAM rlomHOH rpynnbl Jlopexnia. IlosTomy 
mipeoOpasopanue V, yopseTBopsloulee ycIoBHaM (5), B MpesctTaBseHuu, rye A 
J\MaroHaJIbHa, MOXKeT ObITb 3amucaHO B BHe 


041, 


V2 Io 


Oeil 


nn: 


Te Vy, Vg,---, Un — IPOW3BOJIBHbIe .KOMIJICKCHBIC* GHCJa. 


Pa3MepHOcTb eHHHUHbIX MaTpHIL /; ONpeesAeTCH pasMePHOCTbIO COOTBET- 
CTBYIOINMX HEMPHBOMMbIX MpescTaBeHHi NoMHOK rpynnbl Jlopenia. IIpu stom |) 
mpeoOpas0BaHvH COOcTBeHHble 3HayeHHA A, COOTBETCTBYIOMIHe /-My HEMpHBOLH~ | 
MOMY Iipe{cTaBsIeHHIo NOHO rpynmbi Jlopenwa, H3MeHAIOTCA B OTHOLWEHHE | 0; |?. 

CymecTBeHuble cBolictBa J/*, T, Lé' uw A He MeHAIOTCA TakKxKe HW MPH TPOHs- 
BOJIbHBIX YHHTapHbIX lpeoO6pa3soBaHHax. B cusy SPMHTOBOCTH METPpHyeCKOH 
MaTPHIlbI A pH MOMOM[M HEKOTOPOrO YHHTapHOrO IipecOpa3s0BaHHsA BCerfa MOXK 
HO TlepeliTH K MIpeycTaBseHHIo, B KOTOpOM A j\HaroHaJIbHa C TpeOyeMbIM TOpay- | 
KOM paCIIOJIOMKeHHA COOCTBeHHBIX 3HayueHHH. T[losToMy oOmIMH BH ZonycTu- | 
MbIX TIpeo6pas0BaHHH Oyjer * 


SD = UV es, (7) 
rye U, u Us—npon3B0ububle yHHTapHble mpeoOpasoBanua; V — npeobpaso- 
BaHHe Bua (6). ‘ 

3. Bomnosana pyHkuua VY cojepxXHT NPOH3BOJIbHbIM HOPMMpPOBOUHBIN MHO- 
XKUTEIb; PACHOPAXKAACh HM, MbI MOXKEM COOCTBEHHbIC 3HAYCHHA A, OTHOCAILMECH 
K HeMpHBOAUMOMY TpeycTaBsenHio nOWHOH rpynnet Jlopenia c MaKCHMaJIbHBIM 
3HAYeCHHeEM COHHA, CleaTb paBHbIM +-1 BO BCeX SKBUBAJICHTHbIX IpeqcTaBse- 
HuAX. Tora B cbopmysie (6) cooTBeTcTByrolee VU, = 1, H MeTpuKa B NOzNpo- 
CTpaHCTBe C MAKCHM@JIbHbIM 3HaYCHHEM CIIMHA OCTaeTCH HeEHSMeHHOH MpH JO- 
MYCTHMBIX IpeoOpasopanuax. Tak, Jit wacTHlbi co cmMHOM ?/, mpeodpa- 
30BaHHe BOJIHOBOM QYHKIMH COJePpRUT JIHWIb OFHO HEMpHBOANMOe NpescTaB- 
JleHHe NOJHOK rpynupt Jlopenua, u WomycTumple npecOpasoBaHua MpakOBCKHX 
MaTPHI CBOJATCA K IPOW3BOJIbHbIM YHHTAPHbIM IipeoOpa30Banusam. MHBapuaHToM 
TaKHX MpeoOpa3s0Banult ABIAeTCA TOTHOCTh 3apaga VY. . 

Jina yacTH Cc BbICLIMMH NomyuetbimMu cnvHamMH s =n-+1/, (n=1,2,..., I 
JI€rKO NOKA3aTb, UTO HHBApHaHTOM J[OMYCTHMBIX T1peoOpasopanuh (7)  6yyer 
JIMIIb MJIOTHOCTh 3apAsAjyla NOKOAMeHCA CBOOORHOM YaCTHIIbI. 

4. PaccmoTtpuM mojpo6uee npec6pasopanve ypaBHenna (1) quia “acTHUB 
co cnvHom °/,. B pa6orax (*%) Obl WaHbl pasJIMUHbIe MpesqcTaBsIeHHA MaTPHIL 
Li (i =0,1, 2, 3) ypaBHenua (1) qua yacTHub co cnMHOM 3/, c MOOKHTeMbHO 
ONPeWeICHHBIM 3apayOM, IipHyem mpeyctapnenve Tynra (*) HenocpeyqcTBeHHO 
CBA3aHO C ypaBHeHHAMH uM dyHKUMe Jlarpanxa, Ilaynu u Dupua (4) c Jo- 
TOJHUTeJIbHBIMH CHMHOpamH. C pyro CTOpOHbI, HMeeTCA AHAJOPHYHaA CBAZb 
npegctapnenua Ilerpama (*) co CHHH-TeH3OPHbIMH ypaBHeHHAMM M COOTBeTCT- 
BylouleH dyHkuvet Jlarpanxa, JanHpimu Paputa u Ulpunrepom (°) 6e3 ,onon- 
HHTCJIbHBIX BeJIMYHH. CeqOBaTeIbHO, YKa3aB CBA3b MEY MpekcTraBeHHAMA 
Tenpbanya — Arnoma u Terpama — Tynta, mpi noKaxkem TEM CaMbIM 9KBH- ~ 
BaJICHTHOCTb OCHOBHBIX IpeCTaBeHHH YPaBHeEHHA JIA YACTHIbI CO CNHHOM 3/5 
Mp HalleM onpeferteHHH AONycTHMbIxX npeoOpasoBanul (7). Tlepexoy or mpey- 
cTapneHua Tenbdanqa— Arnoma xk npeycrapnenusm Tynta — Ierpama 
OcyllecTBIAeTCH MpeocdpasoBannamu S, u So. 


* TIpeo6pasopanua (7) MoxHO pacnpocTpaHuTb HW Ha ypaBHeHHaA Heapbuna — Kemmepa 
WA “actu co ciMHOM 0 wu 1. Ojgnako (7) Hapymaer spmuroBocT MaTpHiy Kemmepa 
OObINHYIO CBA3b Me%K ly MeTpHyecKoH MaTpuuef nu MaTpHyaMH Kemmepa. 


278 


S; = UV, 5 = UVa (8) 


Cpa3b Mexyy Upeycrapnenunmu Tynra u Tlerpama « OCYIMECTBIAeTCHA 
)eoOpasoBaHnem Ss: 


S3 = U3V3 U3. (9) 


i’ —17i 
Ip sTom, Hanpumep, L’ = S;*L'S,, rye L' — MaTPHIbI B peycTaBsieHnu 
j2mbbanya — Sruoma, mpuyem L° 3anucana B BHJe: 


r 


n° 


I 


(10) 


le Vo2.|.u \c2,]|— matpuupt, Hafiqenubie B pabote (1), tbopmyana (7.10); L°— 
TICaHHble B ABHOM BHJ€ MaTPHUbI B npeycTapsenun [lerpama. 
Martpuunt U; u V; (i = 1, 2, 3), Bxogqsamue B (8) u (9), uMeior BHY*: 


I 412 
I Phe! ce 
Mit pole’ Tae t= Hed pAb (11) 
k,1 seein! 
4! — = 
P= RAPS a =, | kV Oy 8 hy 2. 8 3: 
V3 
e eis a pon tc «(8 eye eye ° 
ellie mte il euKe co Momus ollie ole a 
—-+-—-—+-—-—-+--+-—+-—-+--}-- 
e eye fiias eye eye {je ef ele « 
Ccefeafiie ele elie fire Sle ells « 
S Sipe SS Pp Se t t i 
Oe eine pes tire outs eye tye e;e oe 
e ele el e-{ Sec Eales Kis ilo a 
—--+-—-+--+ + + + tp 
or Se ea ee Pree ° me sana 
*f cua liel cues) ele ep ken ceil 1 evita euluel. (0 
Y= VWF ° 376 SHORE a Sep ee (12) 
3 2 I ols as a ec “ht » 
eel © >) ele rey i) eile yeilser ‘erie! fe 
e el { ele ole e!-{ een eile silts, 6 
+——-+—--+--} SS = 
Py, OOO SOTO CH ele eje {ye | 
elke lke (oil 6 olla Gils ae ° e-{'!e ¢ 
{= Yu Eee tes See ee Se 
{ ele eye elf ele ele ele sie eo 
{ ele ele ol aienre e;e oe ,e otis ° 
evel le laellsall revel Fore. 
lee] | Pads) tanec lilies. 
a] ee Gel eee oles Gate ese 
ares a ae Teele; pen peer” 
pee a” ace en al Se 
at ape (13) 1 pe ; sie 7 rane me 
al ae Peel BeMlcedcicta, feof (lt 
ee Fl, mes : Sch ae “Ele | ae Wshee (14) 
ee| leo zit fetal [eas Oy 
Ano ce ee | oo okey Jee 
Slee eas |< 
HO GOQS0G us ool & pers ee “glee 
TPS OcosoLs, _leeee oe Beet 
“Up| ecVcecon| “2 dr iselse| “Gissl “ies! “a 


* YuuntTapupie Matpuupl U;, UV, u Us MpuBOAT, COOTBETCTBeEHHO, METPHYCCKHeE MaTPHILbl 
, A’ u A” B nperzctapnenunx Tenpdanyja u Aroma, Tynta uIlerpama k naronabHomy 
ily, a MaTpuubl Vi, Vo H Vg OCyuLeECTBAAIOT; Nepexo OT OAHOH HarOHaIbHOH MeTpHue- 
OH MATPHUbI K Apyrou, H3MeHAA YacTb COOCTBeEHHBIX 3HayveHHH. 
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rye 


“tig ae ia 
0 ay ia ia Te a 
b b wise 
V2 ; V2 V2 ; Ve 1 1 if 
id ae cal ake ed tig 2 a 
i : V2 ‘ V2 Pele =| aan 
pin. 1a ab eae ee : 2 “ 
2a 5) D e 
ib ib ib ib 
fq eS es ee 
a 7) 
= + ab ab + 
ib ib yyia ia 
V 2a Via ithe, 4 ales q 
0 10 0 | 
sapiens’ Sjomne d 
Us = | V2a Vida i> a= 14 2 , 3 
0 0 — i) 2 iV 2a 
0) 0 0) 0 
) 0 V 2a V 2a 
aa |_i@ ia 
2 Pp 2 2 
tied LeteS OE 
2 2) Zz 2 
fa ta ge 
» 2 » 2, 
Ls a er Cen gy ta | 
CY. Ke A eile Se 
Seven PEM cc 
2; D> 2 7} 
ta ia a a 
Pe ers ca ye 
abn Wob bag’ ib ib = he ae 
yes De yh in ebih) | Ws rat lens vere U9 Y, me Mod iy a 
4 
re a= Te, Sayre: 


CymecTBeHHoe B STHX NpecOpasoBaHHsAX 3aKIIOVAeTCA BH3MeHeEHHH M€Tp HK 
B «QONOJHATCIBHOM» TOQMPOCTpaHCTBe CO CHHHOM !/,, 4TO cKasbiBaeTCa B cop- 
MYAHPOBKE JONOJHATEIbHBIX YCOBH HW BK ae «H43MUINUX» KOMMOHEHT BOMHO- 
BOH (yHKUMH B ypaBHeHus. 

ABTOpbI NOsb3yloTcA cyyaem NOGmaroqapuTs A.M. SAraoma 3a IleHHY!0 MC: 
KYCCHIO. 


JlenuurpagcKul rocygapcTBeHubili nesarornueckuit HHCTHTYT Ilocrynusno 
um. A. VW. Tepuena 21 XII 1956 
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2 PEO®HSHKA 


C. M. ®JIEMLIMAH 
O ABYOKEHHWH CTPYKTYPHDbIX CEJIEBbIX NOTOKOB 
(ITpedcmaezeno axademuxom I], A. Pe6undepom 26 X 1956) 


Buesannble KpaTKOBpeMeHHEIe MaBOAKH, BOSHUKAIOWIHe B POpHbIX palioHax 
e3YJIbTaTe HHTCHCHBHBIX JIHBHeH, POPMHPYIOT ceseBbIe NOTOKH (CceM HH 
(H).OT OObIUHBIX BOJHBIX MOTOKOB OHH OTHYAIOTCA TEM, YTO CMBIBAIOT C FOPHBIX 
OHOB OOJIbINOe KOJIHYECTBO MEJIKO3€Ma, a TAKKE BOBJICKAIOT B CBOe J BH2KeHHE 
JYKTbl BbIBETPHBaHHA TBePAbIX TOPHbIX NOpOA. SHaunTembHOe COsep2xKaHHE 
Wow ca3sbl H3MeHAeT (Pu3HUeCKHE CBOHCTBa MOTOKAa HM ero JHHaMHYeCKHe 
JAKTEPHCTHKH H MpHaeT celeBOMy NOTOKY OOVIbIyIO pa3pyllIHTembHYy!IO 
y. Bpequoe BosyelicrBue cele 3aku04aeTCA, raBHbIM OOpa3oM, B 3aBalax, 
Ocax MW paspylleHHAX HaCeJICHHbIX MYHKTOB, XKeJIe3HbIX H WOCCeHHbIX JOpor, 
TOB H Ap. Hepegqko ce BbIHOCAT BaJIYHbI BECOM B JleCHTKH TOHH. 

Ecau ocHosy TBepOl (ashi CeIeBOrO MOTOKA COCTABJIAIOT PIMHUCTHIC H TbIIe- 
‘ble YaCTHUbI (KOOHHbIe H OH3KHe K HHM) H KOJIMYECTBO BOJBI B Cee OT- 
SHTCJIbHO HEBEJIHKO, TO CeJIb MpefcTasiseT COOOH KOMMAKTHYIO CTPYKTYpy, 
fajlaiouly!o YMpyro-BAsKO-IlaCTHYeCKHMH CBOMCTBaMH. Takue TOTOKH MbI 
‘bIBACM CTPYKTYPHBIMH HJIH CBA3HBIMH. KagecTBeHHO TaKOH MOTOK OTM4AeTCA 
30HOrO H MpefcTaBsAeT COOOH cpexy, MPOMeKYTOUHYIO MEK]Y KHAKOCTHIO VU 
pabiM Te0M. B cocTOAHHH MOKOA Macca Takoro NOTOKa TpeycraBsAeT coOon 
yactiaqaiollyioca cTpykTypy. CrpykTypHoe cocTOsAHHe cejeBOH mMaccbI O6yc- 
3IMBaeTCA B3AHMHbIM MOJICKYJIAPHbIM MPHTAXeCHHeEM THAPOPHJIbHbIX KOJI- 
1HbIX YAaCTHIL rIHHbI (1,”). 

Boga B TakoOH CTpykType HaXOQHTCA Kak B Bue rHApaTHbIX OOOMOUeK, TaK 
3 HMMOOHJIH3OBaHHOM COCTOAHHH, OyAy4N 3allleMieHa B AYeHKAaX TIpOcTpaH- 
eHHOM cTpykTyppl. Konnmovfquple uacTulbl, OOpasyromMe 3sTy CTpykKTypy, 
‘TABJIAIOT AKTHBHYIO YAaCTb CesIeEBOrO NOTOKA, NO3BOJIAIOULYIO KPYIHbIM TH2Ke- 
M BKJIIOUCHHAM He OllyCKaTbcH Ha HO TOM MeHCTBHEM CHVJIbI TH2KeCTH, a 
KOJMTbCH B MOTOKe BO BSBeELICHHOM COCTOAHHH. 

‘OKcnepuMentasibHoe HcceqoBaHHe * (*) MOKasasO, TO CIOCOOHOCTb CTpyK- 
yHOrO ceseBOro MOTOKa YJlepKUMBaTb BO B3BeUICHHOM COCTOAHHH KPYIHbie 
KeJIbIC BKJIOUCHHA ABsIAeTCA (byHKUHeH sdPpeKTHBHOH (CTPpyKTYPHOH) BxA3- 
STH Ys H MJIOTHOCTH Ye CeeBOH MaCCbI, OOpasyrlouleH MOTOK, a BA3KOCTb B 
yO OUepeb 3ABUCHT OT AuCHepcHOocTH YacTHH. Tem Gombe B rpyHTe riMHH- 
IX KOJIJMOHJHbIX ACTH, TEM IIPH MeHbINeH KOHUeEHTpalHH TBepAOH asbl 
roKa JlocTuraeTcd aHHaA BASKOCTb. ITO NOMOMKeHHe HOCTpupyerca Tad. |, 
<OTOPOH IIPHBeAeHbI ONpeesIeHHbIe METOJOM Mayen WapHKa 10 CroKkcy sHa- 
{MA J\MHAMHUYCCKOM CTPyKTYPHOH BxA8KOCTH CeeBOH MaccbI, OOpas0BaHHOH 
YHTAMH pa3JIMYHOH MKupHOCTH: cocTaB | — Ooulee *KUPHbI TpyHT, cofepxa- 
& 45% TIMHHCTEIX 4YACTHIL, H cocTaB 2— mMeHee X%KHPHbI TpyHT, cofep- 
muti 18% ravuucTEIx yacTul. J[vana30H KOHIeHTpalMi TBepqoH asbl B 
MKOH COOTBETCTBYeT KOseCOAaHHAM OObEMHbIX BeCOB HaTYPHbIX CCJICBBIX 
TOKOB, 


* TIpopeyeno Bo Bcecoi3HOM Hay4HO-HCCefOBaTe/ILCKOM HHCTHTYTe TpaHCMOPTHOTO CTPO- 
JIbCTBA. 
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V3 ta61. 1 BUAHO, YTO [IA MOyYeHHA BASKOCTH B 3,7—3,8 mya3 Tpebyere 
KOHUeHTpalHA HbIeBaTOrO CyrIMHKa B Boge K, papnaa 66%, a KOHICHTpall 
*KHPHOH rsiMHbI ~ BCero WHWb 35%. HaocGopor, Mp OAHOK H TOM Xe KOHICH 
panuu B 55% (mp y- = 1,5 r/cm®) ceneBaa Macca, OOpasOBaHHas CyTJIMHKO 
O6slayana BA38KOCTHIO B 1 mya3, a Macca, OOpa3s0BaHHaA TIMHOH 400 nya 

Onpitst m0 onpeyeenuio yep»kuBalojeli crOcOOHOCTH cesIeBOH MaCct 
TIPOBOAMBINHECA NyTeM HaJlOKECHHA Ha ee MOBEPXHOCTb OCMeLOBATeMbHO VBE 

YuBalollelicA Harpy3kuH (B Bue WemMeH 
Ta6auua ‘!  — HBIX, OMOBAHHDIX HM CBHHIOBbIX Wapk 
KOB pa3JIHUHbIX pasMepOB), MOKAsasHy 


A 


Coctas 1 (KHpHbIit) CoctaB 2 (ToutH!) : 
4uTO BeJIHYHHaA Harpy3kH, Tipu KOTODO} 

Yoo 9 Ng? Yer 9, Ny» Tamesoe TeJIO He TOrpyRKaetcA Ha Jk 

ricm® ee ny as r/cm® Ki % nya3 

os aHaXOJIHTCA BO B3BeELUICHHOM COCTOAHHE 


‘ [[eIHMKOM 3ABHCHT OT BASKOCTH MAaCCBI: 
5,2 . He 3€BHCHT pv JaHHOM BASKOCTH OT ee} 
7,5 KOHIEHTpalluH (OObeMHOrO Beca). 
yes Ne a KpuTuyeckoe 3HaveHHe BASKOCTH gy} 
1.3 
1,0 


BbIUe KOTOpOrO cejleBad Macca OGJE 
JaeT CIOCOOHOCTbIO y/ep2KHBATb B ced 
TAXKEJIbIC BKJIOUCHHA, 10. SKCHeEPHM 
TaJIbHbIM JaHHbIM cocTaBAseT 2,0—3 mya3a (T. e€. NPHMepHO B 250—300 pa 


M@XK]Y CBASHbIM MH HeCBA3HbIM TOTOKaMH. 

Jipuxkenve CBA3HOrO (CTPyKTYpHOrO) MOTOKa OTMHYAeTCA OT TeEYeHHA 06 
HOH «HbIOTOHOBCKOM» 2KHAKOCTH TEM, UTO OHO HAYHHACTCA JIMIUb MOcIe mpeoso 
JIGHHA JeHCTBYIOWIHM HalipsxKeHHeEM ‘t HavYaJIbHOFO COMPOTHBJICHHA CABHTY 


nO Mepe yBeIH¥eHHa t yMeHbiaeTcH. B sto dase ABHXKeHHE CTPyYKTYpHOP 
HOTOKa JOJXKHO OMHCbIBATbCA THAPOMMHAMHYeECKHM YypaBHeHHeM 


c= at, + 7*du/dn, 


rye OK a1; aty— yacTb %, MocMeqoOBaTesbHO YMeHbIlaloulascaA MO Mep 
pocra t; du /dn—rpaguent cKopoctu; npn du/dn =O a=1, npudu/dn 
= [duv/dnj, «=0; 7*—mTsacTHyeckad BA3KOCTb NoTOKa cO cTpyKTypow 
paspylWeHHOH B TOH HIM MHOH cTeneHH. WPopmy.sy (1) MOxKHO 3anHcaTb Tak 


t= aty + y du /dn =, do/dn, 
oTkyja 


* aT, 


Mente Bu dv /dn ~ 


IIpH pocte du/dn, «->0 mu %, yOnrBaeT, cTpemsacb k 7. Tlo mepe qaub 
Hewiwero pocta rpaqventa cKopocTu du/dn, mocne Toro Kak elicTByromeé 
HallpsDKeHHE tT NPeEBSOH eT BEMYHHY KPHTHYECKOTO HalIpAxKeHUA t,, COOTBET 
CTBYIOUleroO NOJHOMY paspylWieHHIo CTpyKTypbl (T. e. up [dv/dn},), w nHKBE 
WauHH Apa, HawHHaeTCA TPeTbA CTaMMA, KOTOPy!o MOXKHO Ha3BaTb craquel 
BASKOrO TeYeHHA, TaK KaK CTPyKTypa MOTOKa pa3pyuieHa H, TaK Ke KaK 


OOBIUHOH %KHJKOCTH, COCTOAHME TOTOKA MOXeT G6bITH OMHCaHO ypaBHeHHeM 
Hprrona: 


t= 7, do / dn, ( ) 


rye, TakuM oOpa3om, 4%, = 7 upu du/dn> [du/dnj, uv a=0. 
OTHM %Ke ypaBHeHHeM CJefyer ONMCbIBATh JBYXKeHHeE NOTOKA c HenON- 


HOCTbIO Pa3spYyIeHHOW CTpyKTYpOH B cyyae, ecH HMeeT MecTO ycTaHOBHBIIee- 
CA BHKEHHE, COOTBETCTBYIOMee HEKOTOPOH ompejeneHHoli creneHH pa3p yule- 
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‘A CTPYKTYPbI, H He MpOHCXOAHT JambHelmero ee paspyilieHuA HAH yUpoUHe- 


a. IIpoctroe »e mpHMeHenHe ypaBHennue IIBegopa — Bunrama 
' 


t=% + 7,du/dn (3) 
‘ONMCAaHHIO J[BUXKYUeHCA CHCTeMbI HeMpaBOMepHO, TaK KaK C TMOBBIILeHHeM 
Mps2KeHHA CBUra CTPyKTYpHble CBA3H Mey wacTHIaMH Bce Gouee OcsaGe- 
HOT WH MPOCTOe CO*RKEHHE, CTATHYeCKON BEJIHYHUBI, KAKO ABJIACTCA tT), C MH- 
MHYECCKHM CKOPOCTHBIM rpaHeHTOM He COOTBETCTBYeT JeHCTBHTeJIbHOM KapTH- 
‘“(syKeHud. B jelicrBuTebHOCTH 110 Mepe yBeJIMYeHHA CKOPOCTH ABYXKeHHA 


Coormmnou. 
: Hanpa.k | T=Tp 
conpormu én. 
Xapaks 
parende. Hem \Cypykryp 
Cocrmornnue | He pa 
crmpykimypel qyliena 
/aGp00UHaM.| ~~ 
qoudwenue £5 %g 


PaspyuleHue 


map LE 
el 


Puc. 1. Cxema rHqpoHHaMHUeCKHX COCTOAHHH CTpyKTypHOro 
NOTOKa’ OT Havasia MO KOHIWa ero ABHKeHHA, 


PaspyWIeHHA CTPpyYKTYPHbIX CBA3eH BCe MCHbIUUAA MONA tT) YUACTBYeT B COMpO- 
BJICHHH J[BHXKeHHIO, 1OKa, HaKOHelL pH « = 0 uMeeT MeCTO OObISHOCE BA3- 
fe JBHxKeHHe (puc. 1). 

I]popeyeHHbie Ha CiellHabHOM JIOTKE 9KCIICPHMEHTAJIbHbIe HCCJIEQOBaHHA 
WKeHHA CTPYKTYPHOro cemeBoro MOTOKA NOKa3aJIH , YTO ero CONPOTHBJIEHHE 
MXKEHHIO OOYCJIOBJINBaeTCH BA3KO- 
biO. H INIOTHOCTbIO TlOTOKa HM YTO 
)H TIpOUHX PaBHbIX YCIOBHAX (pyc- 
BLIC PasMepbI H XapaKTepHCTHKH) 
OpOcTb JBHXKeHHA TakOrO TlOTOKa 
era HH2Ke, EM CKOPOCTb JBH2Ke- 
[Ad BOJHOTO T10TOKa {__ 


Uc = U3 (1 —a), (4) 


@€ @—  0Ka3aTeJlb, YUHTbIBalO- 
HH CTPYKTYpHble XapakTepHCTHKU 
iccMaTpHBaemoro oTOKa. [Jo Ha- 
AM QKCIICPHMECHTAJIbHBIM JlaHHbIM 


=0,09V7,——5(1.—1), (5) 


005 910 §«Of5 = 920. «025 =m 


—— > 


evs — apextusuan sasKocr » no- Pic. 2. Kovac senucuwocn ceohoet Mae 
Ka; ¥. — erO OOBEMHBIH BEC; Yy— wer notoKa A. ji = OVS, PG) == Za VE, 
YaJIbHaH BA3KOCTb CTPpyKTypHoro vy =1,48r/cm®; 3— y=7,0 nysa, v= lolmcMe: 
ToKa (~ 3 mya3a); b = tg (3%). A aice Opa YAS, tien 1,98) T/cM! 
<CIeEPHMeHTAaJIbBHO TOJIYYeHHbIe 3HAYeHHA VU, MOKA3aHbI Ha pH. 2. 

IIpuH ckopoctTu BusKeHHA HECKOJbKO MeHbIINeH YM CKOPOCTb BOAHOFO NOTOKA 
PYKTYPHbIM CeNeBOH MOTOK OOayaeT 3HAYHTeNbHO OoIbIUNeH, YeM BOHDIM, 
AHCHOpTHpylolleH cnocoOHoctThIO. Cnoco6HOcTh J[BHXKYMNerocA CeJiAy MepeHO- 
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CHTb BO B3BeIICHHOM COCTOAHHH KPYMHbIe TAXKEIbIeC BKJIIOUCHHA HAMHOLO BBIILE 
Yep2KUBaroleH CHOCQOHOCTH STO Xe CeyIeBOH MACCbI, HAXOAAWEHCA B CTaTH 
UeCKOM COCTOAHHH, HECMOTPA Ha paspyuieHHe CTPpYKTYypbl ABH2XKYyULeroca MOTO 
Ka. OObACHACTCH 3TO TEM, UTO IPH JBUXKCHHH PaspylleHHe CTPyKTypbl Mpoucxo 
JIT B HallpaBJIeHHH JBM KeHUA NOTOKA. OTcyTCTBHe BeEpTHKAJIbHOPO pa3spylleHHs 
CTPyKTYpbl He MO3BONAeT THKEMOMY BaJlyHy OceqaTb Ha WHO. B TO xe Bpems 
CKOpOcTHOK rpayMeHT caMOro MOTOKAa cooOllaeT BalyHy JBUXKeHHe, a CMa3Ke 
M@XKy BaJlyHaMH H MaccoH moTOKa cnocoOcTByeT ABHxKeHHIO. Takum OOpasom, 
o6a (bakTOpa — HM TaHreHI|HabHad BJIeEKYULaA CHa, H CTPyKTYPHbIe KayecTBa 
MOTOKAa CHOCOOCTBYIOT HepeBHXKeHHIO HM KPYIIHbIX BKJIIOUCHHH. 
OKCHePpHMeHTAaJIbHble HCCeOBAHHA MOKasaJIM, YTO IPH 3HAaYeHHAX 4, 


=7nya3 uy, = 1,58 r/cm* BasKO-NacTH4HbIi celeBo MOTOK IpH CKopocTy 


2 mM/cek cnoco6eH TpaHCHOpTHpOBaTb OMHOUHbIe OeTOHHbIe KYObI BECOM Q B 
300—350 pa3 Oombule, ueM KYObI, MepeBHraeMbIe BOHbIM NOTOKOM, JBHXKY- 


yeM ceyleBan Macca MOI Ja yJlep- 
2KHBaTb B COCTOAHHH IIOKOM. 
Ilo mMepe yBeHYeHHA BAKO 
CTH HM IJIOTHOCTH MacCCbI MOTO= | 
Ka oTHoueHHe Q,/Q, elle 
6onmee  Bo3spactaeT. ONBITHI 
moKa3aJIW Tak2Ke, UTO KpyIHble 
TAKEJbIE Tea [BHKYTCA B TM0- | 
902 00 006 908 10 12 % TOKE CO CKOPOCTHIO Ur, OTCTAHO™ | 
py tera mweH OT CKOpocTH Camoro I0O- 

TOKa TeM OoJIblue, YEM MeHbIIe 

Puc.. 3. Kpuppte 3aBucuMocTH jr1yOMHBI OcTaTOUHOrTO. §=©9BA3KOCTb MOTOKa H ¥eM 60Jb- 
tae hg{OT BASKOCTH NOTOKa’', H}yKNoHa pycua i. we pasmep (Bec) BKJIOUCHHA, | 
Ne =3° mya3sa; 2—7 nyas; 3—12 nyas;"4-—20 nyas op. U.—U, MpsaAMO mpomop- 


IMOHaJIbHO pasMepy THAxKesOrO | 
BKJUOYUeHHA dH OOpaTHO MpONOpUMOHaJbHO BASKOCTH MOTOKA %,. OT BesIMUMHBI 


CKOpOcTH MOTOKa 3TO OTCTaBaHHe He 3aBHcHT. B moTOKaxX 3Ha¥HTeJbHOL 
BASKOCTH (TeCTOOOPa3sHad KOHCHCTeHILMA) (Ue -—- Vz) —>0, H HaOmofaeTcA Mepe 
XO K (JIOKYJIMPOBaHHOMYy J[BH2KeHUIO (Uc = Uz). 

Bauly HaM4vA HavaIbHOrO COMPOTHBICHHA CABHTY tT) CTPYKTYPHbIM BASKO= | 
MMaCTHYeCKHH MOTOK XapakTepH3yeTca OCTaTOUHIM IPHAOHHBIM coem A, (cM. | 
puc. 2), BeIMYHMHa KOTOPOrO 3aBHCHT OT BASKOCTH NOTOKa WH yKJIOHa pyculas 
Ip mpekpatiennu ABwxKeHUA NOTOKA col h, OcTaeTcA B pycse, OKcHepHMeH 
TaJIbHO MOJY4eHbI 3HAYeHHA A, WIA pasmMUHbIX BemMuMH A, u i (cM. puc. 3) 

Takum 06pasom, BA3KO-lacTHYecKHH CTPYKTYPHbIil CemeBOH MOTOK mpescTaB- 
WHET COOH Cpey, MPOMexKYTOUHYIO M@XKAY %KUAKUM HM TBepAbIM TeOM, O6sa- 
Warollyio KaK HeKOTOPbIMM CBOMcTBaMH 2XKuKOcTeli (TeKy¥eCTb, HepaspbIB- 
HOCTb), Tak H HeKOTOPbIMH cBOfCTBAMH TBEPIBIX Te (yep»KHBalIoNad | 
B3BeIUMBaIOWlad CMOCOOHOCTh MO OTHOMICHHIO K TAXKCJIbIM TelaM, HavasbHOe 
CONPOTHBJIeHHe CBUra). | 

H3i0%KeHHbIe MOMOKeHNA, OYCBUAHO, CHpaBelIHBbI MO OTHOIIeHHIO K [BU 
%KEHHIO HE TOJIbKO CeeBbIX HOTOKOB, HO H JIOObIX THAPOPUAbHBIX BASKO-Ta- 
CTHYCCKAX Cpeyl (OeTOHHAA CMecCb, PIMHHCTHIC pacTBOpbl HU T. J.). 


vr 


Beecowsublit_ Hay4Ho-HcceqoBaTeNbCKHit HHCTHTYT Ilocrynuso 
TPaHcnopTHoro cTpouTerbeTBa 23 X 1956 


WMTHPOBAHHAS JIUTEPATYPA 


1Tl A, Pe6Ouugep, Basxocrs xnKocTeli u KOJIIOHHbIX PaCTBOPOB I, U3n. AH | 
CCCP, 1941. *H. B. Muxafinos, Il. A. Pe6Ounge ae ROGL net 17,» Py 


107 (1955). 8 C. M. Onetimman, Cenepue noroku o 
one wx pacnpoerpanennit, M., 1955. HM MpOeKTHpoBanHe fopor B pall 
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Joxaaye Akagemuu nayx CCCP 
1957. Tom 114, Ne 2 


BHO®HSHKA 


H. ®. BAPAKHHA 


BJIMAHHE PEHTTEHOBCKHX JIY4YEH HA KPOBETBOPHbIE 
OPrAHbI B YCJIOBHAX 3AWMMTbI DKABOTHOrO OPFAHKH3MA 
OKHCbIO YIJIEPOJA 


(IT pedcmasaeno axademukom H. H. Il maabeaysexom 12 I 1957) 


Y Ke B MepBoe JecATHeTHe NOCMe OTKPbITHA PCHTTEHOBCKUX Myyeli WH ABMe- 
A PayHOaKTHBHOCTH OblIO YCTaHOBJIeHO, YTO IPH OOJYYeHHH XKHBOTHOFO HaH- 
Jee PaHHHe H 3HaUHTeJbHbIe HAPYWIeCHHA HACTyNaioT B OpraHax KpOBeTBOpe- 
a (1°), OnncatesbHble paooTbl, COcTaBJIAIOULMe OCHOBHYI0 Maccy HcceOBaHHHt, 
NOSBOJIAIOT PaCKPbITb CYMHOCTH peakUHH OpraHH3Ma Ha BOSeHCTBHe pajua- 
‘uM. HecoMHeHHO, 4TO OHM U3 HavOOuee MHOrOObeMaloMluXx NyTeH NOsHaHHA 
‘XAHH3MOB JleHCTBHA HOHH3HPYIOWNX H3JIyYeHHH Ha OpraHH3M sABJIAeTCA 
yueHHe yCJIOBHH, H3MeCHAIOWNX ScPeKT STHX H3JYYeHHH, H B TepBylO OYepesb 
IKTOPOB, OKA3bIBalOWHX 3allWTHOe BJIMAHHA. 

| O6OuapyKeHO, YTO OTHOCHTeIbHO CHJIbHbIM 3aL[HTHBIM JleHCTBHeEM OOvlajaeT 
‘HCb yrsiepOjla, B TOM cly4ae eCIH OpraHH3M B MOMeHT OOJyYeHHA HaXOJUTCA 
aTmocdepe, cojep2xalleli sTO BemlecTBo (* 8), 

| OTOT MeTO] ObIJI HCHONb3OBaH MH B Halleli pa6oTe, KOHKpeTHaH 3ayjaua KO- 
pow cocTrosma B cyleqyroulem: |) BbISBHTb OCOOeHHOCTH JIyYeBOH peakIHH 
YOBETBOPHbIX OpraHOB B YCJIOBHAX 3alHTbl OpraHH3Ma OKHCbIO yruiepoa; 

OMpeeHTb CTeNeHb PaJHOUYBCTBHTeEJbHOCTH Pa3JIMUHbIX KJICETOUHbIX 93JIe- 
HTOB MH9JIOHAHOrO H JIMMPOHAHOrO KpOBeTBOPeHHA. 

Bspocubie 6erbie MbIMIH O6Cero NONa NOABeprasHcb OJHOKpaTHOMy OOmemy 
SJEHCTBHIO PCHTTEHOBCKHMH JIyYaMH B aOCOMIOTHO CMepTeJbHBIX QOsax (700, 
00, 5000 r) npu camexyromjux ycnoBuax oO6yuyeHHA: Hamps2xeHHe 160 xs, 
K 5 Ma, dusbtp 0,5 mm Cu + 0,75 wm Al, momHoctb o3p 6! r/mun. IIpu 
YMMCHECHHH B KayeCTBe 3al\MTHOrO areHTa OKHCH yrviepOJa KHBOTHBIe COJy- 
aucb 700 u 1000 r B aTmocdepe, cogepxammet 0,25—0,5% o6bemu. CO. Ko- 
HbIM MO3r MH ceslezeHKa B pa3Hble CpOKH TOCsIe OOJyYeHHA PUKCHPOBAHCb 
muKOcTH Tenau. Oxpacka nupenapaToB mponsBoqusacb Asyp I1-303nH0M, 
MaJlayHOM C JOKpackoit 303HHOM. BceroB onbiTax HCMOIb30BaHo 440 mplilluelt, 

BppkKuBaeMOcTb MbIIel IpH OOy4YeHHH UX B aTMOChepe, COMepxKallleH OKHCb 
nepoya, CYyWeCTBeHHO MOBbILMAaeTCH 


Tleppnie JecTpyKTHBHbIe H3MCHEHHA B KOCTHOM —poga,y yroenta,  CRONMBa 
gre mpH josax 700 u i000 r ormeyaiotca yepes % MbIeH, % 
yac, a mp jose 5000 r cpa3y xe Nocse O61y4e- 700 — PS 
ia. Y 3alllMUleHHbIX OKHCbIO yrulepoga MbIlUe ii pine 0,5 a 
MM OOeHX NpHMeHABIUHXcA Yo3ax (700 u 1000 r) 1066 0,5 35 
yasl0 J@CTPYKUHH MpOABJIAeTCH TObKO yYepes 5000 uke 0 


yaca mocje Bo3yelictBua. Bo sBcex ciayyuasx 

feTOUHAA JIeCTPyYKUMA HMeeT CXOHYIO MOpdo- 

THYeCKYIO KapTHHY HW BHavae OXBATbIBAeCT HE3HAUMTEIbHOe UMCIIO KJICTOK. 
rocseyouve CpOkM pa3spylieHHe ObICTpO HapacTaeT Hu compoBoxyaeTcsa (a- 
muTOsOM. OcBo6oxjeHHe KOCTHOFO MO3ra OT KJIeETOUHbIX OCKOJIKOB IPH BCeX 
TIOb3OBAHHBIX J03AX B KOHTpOe H B OMbITe 3aKaHuMBaeTCH B TeYeHHe 
PBbIX CYTOK TlOce BO3yelicTBUA. K sTOMy CpOky 4HCO KeTOUHBIX 9JICEMCHTOB 
AYMTeJIbHO YMeHbIUaeTCA, H pesbePHO BbICTyNaeT PeTHKYJAPHbIM OCTOB. 
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[]pumenenne..KOMYeCTBeEHHOrO yueTa KJETOUHBIX. 9JICMeHTOB B KOHTPOWe | 
B OMNbITe C OKHCbIO yrulepOfa JasO BOSMOKHOCTH OTYCTIMBO MOKA3aTb, YTO PM 
OuHa NOparkeHHA axe pH AOCOMOTHO METAbHbIX HOSAX CyLleCTBEHHO Pasi 
yaeTCH Y 3alHUlCHHbIX HW HeSALHICHHbIX MKMBOTHBIX (PHC. 1). KonmuecTReHHbl 


2 4 6 OEM We fi) 16 a “4 2b dned 


Puc. 1. IIpomentHoe coqepxxaHMe KeTOK KOCTHOTO MO3ra MbIlleH B pa3JIHUHble 
CpoKH ocme oOy4yeHHA peHTrenosckuMu sty¥amu: 1—700r, 2—1000r, 3—5000r, 
4—700 r, B armocdepe c CO, 5—1000 r B armocdepe c CO 


MeTO]| TO3BOJIMJI Tak2Ke OWCHHTb OTHOCHTeIbHYIO paHOUyBCTBHTeJIbHOCT! 
Pa3JIMUHbIX pyll KeTOK KOCTHOrO Mo3sra. BbIncHHsIOCb, YTO SPUTpPOCMacTue 
CKad TKaHb Oosee YYBCTBHTeIbHa K BO3eHCTBHIO HOHH3HPYIOWlUX U3 yueHuHn 
yeM He3peyible KeTKH rpaHyOWuMTapHOorO paqa. Kak BuO Ha puc. 2, 4MCH 
SJI@PHbIX KJICETOK KpaCHOH KPOBH yOblBaeT ObICTpee, YEM YHCIIO HE3PeJIbIX KETO 
6eoro pxAa. Spewble JeHKOUHTHI JeECTPYKUHH He TOABepraroTca, HW YHCO UX 
pe3kO CHWKaeTCA TObKO y4epes 2 CYTOK OcNe BO3,elicTBHA, TIpH BCE) 
403aX KaK B KOHTPOJle, TaK HW IPH 3alljHTe OKHCbIO yruiepoya. TemouuTobmactHl 
Tak Ke paHO, KaK H Oa30HJbHbIe IPHTPOOMACTbI, HCMbITbIBAIOT H3MCHCHHS 
nocule JeHCTBUA paualluvH, HW K KOHIWLY MepBbIX CyTOK HX MpOWeHTHOe cosepxKa 
HHe peskKO majaer. 

BOubuiad WIM MeHbUwadA PaHOUYBCTBHTeIbHOCTh 3aKOHOMePpHO TIpOABIA 
Jacb y OMpeeeHHbIX py KMeTOK KOCTHOrO MO3ra KaK B KOHTpOyle, Tak ¥ 
B ONbITe C OKHCbIO yrviepoa HW MpH BCeX HCIbITAHHIX O3ax pauauuu. Bmecté 
¢ TeM, Kak 006 9TOM ye TOBOpHOCh, OOMad CTEMeHb NOBPEXACHUA BCeX KJ 
TOUYHBIX SIEMCHTOB B Culyyae 3allHTbl Oblwia BbIpaxena cuabee. Haum matepHa= 
JIbl’ MO3BOAIOT PacHONOAKUTh BCe Ke€TKH KOCTHOFO MO3sra B CHemyoului. px 
B MOpAqKe yOpiBalollely paqMOUyBCTBUTebHOCTH: OasopHIbHbIM spuTpobmact, 
PeMOWMTOONACT, MIPOMHSIOUHT, MOJMXPOMaTOPUbHbIM SpuTpoOmAacT, MHSMOWUT, 
Me€TAMH3IIOUNT, HOpMOOWNACT, 3pevibiit seHKOUMT, MerakapHoOUnT. ( 

Ente Ooulee OTYeTIMBO pasHHla MeXKy KOHTPOJIeM M ONbITOM BbICTyMaeT Hpk 
aHasIH3e MOPPONOPHYeCKOH KAPTHHBI B MepHO BOCCTAHOBJICEHHA KOCTHOrO MOBTa. 
Tak, B KOHTpoue mp jose 700 r Gomee HM MeHee HHTeEHCHBHAA perenepallds 
HaOsmOfaeTCA TOMbKO yepes 1] cyToK noce O6my4eHHA, MpH Wo3ax.xe 1000 
5000 r BoccTaHOBHTeJIbUbIe MPOWeCCbI B KOCTHOM MOsre BOOOULe OTMETHT He yi@ 
Och. Y 3allWWeHHbIX OKUCbIO yruepofa Mbllwel npH qose 700 r yxe vepes 
4 cyTOK B KOCTHOM MO3re HAYT HHTeHCMBHBIe perenepallMOoHHble Npomeccst 
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e. 1, 2A). Yoxe k 8—12 cyrKam Bech MPOCBET HOMOCTH KOCTH 3aOJIHeH CBO6O]- 
{1 KOCTHOMOSPOBbIMH KJI€ETKaMH, IPHY€M 98TO B OCHOBHOM elle He3pesIble 
TRH SPHTPO- M PpaHyAONOSTHYeCKOTO PAOB, a TakxKe TreMOnUTOORACTHI 
’e3 21 CYTKH HacTynaeT HOpMaH3allNA KNeTOUHOrO coctaBa KOCTHOFO Mosra. 
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Puc. 2. I]pomuentHoe cogepsxanHue 
KJIeCTOK KOCTHOrO Mo3ra MbIIIeH B 
Ppa3sMHUHbIe CpOKH Moce Obsy4e- 
Hua fosamH 700 r (A)u 1000r 
(5): 1— ayepuble KeTKH KpacHow 
KPOBH, OOlyyeHHe B aTMocdepe Cc 
CO, 2 — He3spenble KeTKH GeO 
KpOBH, OOmyueHHe B aTMoctepe c 
CO, d—sjlepHble KleTKH KpacHol 
KPpOBH, pocToe oOsryueHHe, 
4 — ne3pevible KIeTKH OewlOl Kpo- 


i Lee ee BH, Ipoctoe oOwlyueHne 


a ose 1000 r y 3al\HMieHHbIxX MbIIel HapacTaHue pellapaluOHHbIx Mpoec- 
3 WfleT MeJIeHHee, HO HauaslO HX MOXKHO YiKe OTMETHTD Ha 4 CyTKH Tocse 
31eHCTBUA PCHTTeHOBCKHMH JIyyamuH (puc. 25). [lpu BoccraHoBmeHHu KJIeTOU- 
rO COCTaBa OTYeTIHBO BbICTYMaeT OOJbIUIAA CKOPOCTb penapallHH 9JIeCMeHTOB 
acuoro paga. Hespempie Popmpl 6es0ro psa BOCCTaHAaBJMBAaIOTCH C MeHbIULelt 
ypocTHIo (pHc. 2). OMHOBpeMeHHO C BOCCTAHOBJICHHEM KJICTOUHBIX 9JIeEMeHTOB 
STHOrO MOSra HOpMasH3yeTCA H ero OOMLaA MOpdouoruuecKkad KapTHHa. 

Vonnsupyiolive H31yYeHHA BbISbIBAIOT paHHee H CHJIbHOe HapylueHHe Ipo- 
COB KPOBETBOPeHHA B CeseSCHKe, Te, KAK H3BECTHO, Y MbIllel OCYULeCTBJIAeT- 
HM JMMouAHOe, H MHBIOHAHOe KpoBeTBOopenne. JecTpyKTHBHbIe MpOLeccl 


287 


TIpOTeKAaloT C OMHAKOBbIMH MOPCOJOrHyeCKUMH MOKASaTeIAMH KaK y 3allnilleR 
HbIX, TaK HM Y HeSall{HIeHHbIX KUMBOTHBIX. OfHaKO, KaK HM B KOCTHOM MO3P 
Hayao JecTpyKuuH OTOABuraeTca Ha Gomee MO3qHHH CpOK NO CpaBHeHHW 
KOHTpoeM. IIpH S3HayHTebHOM OFOJIeHHH OCTOBa CeJle3eHKH SalllMIeHHb 
OKHCbIO yrulepoya MbillleH KseTOUHbI cocTaB M OeNO HM KpaCHOH IlyJbm Be 
»Ke MHOFO Ooraye, YEM Y KOHTPOJIbHbIX 2KHBOTHBIX fpv TeX *Ke AO38ax paMallyyy | 
TlepBbIMv KsleTKaMH, KOTOpbie MO WeHCTBHeEM paMallMvH NOABepraioTcs H3Mes| 
HeHHAM, ABJAIOTCA MaJIble JMM@OWHTHI, 3aTeM cpeHHe H OOMbIIMe AMMPOUMTE 
PerukKyJIApHble KsIeTKH WM MakpotbarH OOHapy2KHBaIOT HaHOOJbIlylo pasue 
ycTO4HBocTh. BoccTaHOBHTeJIbHbIe IPOUeCcbl B CeNeSCHKe HeSaLMUCHHbIX Kk 
BOTHBIX HM€IOT MeCTO TOJIbKO pH Aose 700 r MH TOMDKO B OeNOH Nyse. Pere 
HepallMH KsIeTOK MH9OMAHOTO pxAa He HaOMOanOcb. Y 3alllMUeHHbIX OKHCBIO) 
yruepoja 2%KHBOTHBIX pH ose 700 r peMmapallHOHHbIe MpOUecchl HHTCHCHBHO) 
ulyT ye Ha 4—5 cyTKM MOcHe OOyYeHHA, IIpPH4eCM Kak B OesOH, TaK H B Kpace| 
HoH mysbne. Uepes 11—16 cyTOK MOxKHO FOBOPHTb O TpakKTHYeCKH NOMHO! 
HOPMAJIH3alHH CeleseHKH. Y 3al[MMleHHbIX OKMCbIO yrviepOfa MbIIeH pH 103e) 
1000 r BoccTaHOBHTeIbHbIe Mpoueccbl HAaYHHaIOTCA Ha 6—8 cyTKH NoCcMe COM 
yeHua, a sepes 12 cyTOK ceme3eHKa 3aNOJIHACTCA KJICTOUHDIMH 3JICEMeCHTaMH. 
TakuM oO6pa30M, 3alHTa MbIlleH OKHCbIO yrulepoqa He NpesOTBpallae 
JeCTPpYKTHBHbIX H3Me€HEHHH B KOCTHOM MO3re H Cesle3eHKe, KaK HW He OCTAHaBJIh 
BaeT HX JlasIbuelieh Jerenepalluu — OHa JHUWb OcnaOnseT ux. JlecTpykKunA 
Y 3alMWCHHbIX 2XKHBOTHBIX HaCTyMaeT M032%Ke H B MeHbIUeH CTeMeHH 3aTparMBaer 
KPOBeTBOPHbIe KJIeTKH. B TKAHH KPOBETBOPHbIX OpraHOB OCTAaIOTCA OUArM KIIe 
TOK, KOTOpbIe 10-BHAHMOMY, H OOeCHeYMBaIOT MOCeAYIOULyIO PaHHolo HW OypHYK 
pereHepallHio KJICTOUHbIX 9JICEMCHTOB. 
Ha Halll B3riay, MopaxkeHHe KPOBeTBOPHOM CHCTeMbI HMeeT CYLeCTBeHHOG 
3HaueHHe B OOMeH WyYeBOH peakWuu OpraHH3ma. OMbiTbI NOKa3aH, 4TO cpex 
HAA MPOOMKUTEIbHOCTh XKU3HM OGMYYCHHbIX XKHBOTHBIX COBMAaaeT C MEpHOMON 
BPe€MeHH, K KOTOPOMY UHCJIO KJICTOUHbIX 9JIEMCHTOB B KOCTHOM MOsre H CeJIe 
3eHKe JOcTHraeT MHHHMyMa. Tak, Y He3allMUeHHbIX MbIIUeH mpH qose 7001 
CPeQHAA TPOOJKHTeJbHOCTh X%KH3HH paBHa 7 JHAM, a KOJIMYCCTBO KJIeTO! 
KOCTHOrO MOsra JOCTHraeT MHHHMyMa Yepes 8 Hel MOcIe BO3eHCTBUA MW COCTAB: 
aseT 7% OT HCXOQHOM BeH4IHHBI. B caryyae Ke 3alHTbI MbIlleli OKHCbIO yrJe 
poya ObicTpoe BOCCTaHOBJICHHe KPOBeETBOPeHHAH HECOMHEHHO cmoco6cTBye! 
BbIKHBaHHIO OOJIYYCHHBIX KMBOTHBIX. KocBeHHO 06 STOM Ke FOBOpAT MUTepa- 
TYpHble Janupie (° 1"), cormacHO KOTOPbIM 3all[HTa OTJEJIbHbIX YYaCTKOB KPOBe 
TBOPHbIX OpraHOB NyTeM 9KPaHHPOBaHHA, BBeJeCHHA B3BECH rOMOsOrM4eCcKOre 
KOCTHOrO MOsra HM TOMOreHaTOB ceseseCHKH HM MOAcayKH NOcueqHUX OTYETJMBE 
YBeJIMYHBaeT BbWKHBaCMOCTb 2KHMBOTHBIX. 3 
Uro KacaeTcaA MeXaHH3Ma 3all[MTHOrO jelicTBHa, OKa3bIBaeMOrO OKHCbK 
yrulepola, TO CCIM HCXOQUTb 3 MpecTaBNeHHH, pasBUBaeMbIX TeOpHel KOCBeH- 
HOrO JeHCTBUA pay\MallHvH, OH, N0-BHAMMOMY, CBA3aH C CO3aHHeM B MOMEHT 
OOJIYYeHHA B OpraHH3Me FHNOKCHYeECKMX YCOBUL B pesybTaTe OOpas0BaHUs 
B KPOBH 3HAaUHTeJIbHbIX KONHUeECTB KapOooKHcremorso0OHHa. 
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- BHO®H3SHKA 


3. A. TPAEBCKHH u M. M. KOHCTAHTHHOBA 


OTCYTCTBHH S3AWIMTHOrO BJIMAHHA FHCTOTOKCHYUECKON 
PHNOKCHH MPH JEAXCTBHH HOHM3HPYIOWIEN PAXHALMH 


(II pedcmaeaexo axademuxom JI. C. Ilmepx 12 II 1957) 


‘Vonnsupyioulue uslyyeHua, OCOOeHHO Te H3 HHX, KOTOpble XapakTepH3yloTcs 
AIOH TIJIOTHOCTbIO HOHH3allHH, MOBpemAaloT OHOMOFHYeCKHe OOLEKTHI B MCHb- 
eH CTeleHH, eCIM OOJlyYeHHe OCyMecTBAeTCH B aHaSpOOHbIX ycnoBusax. He- 
MHEHHbIM 3alHTHbIM BJIMAHHeEM OOJlaaloT AHOKCHYeCKaA, WHPKyJATOpHad Hu 
emHyecKkad (opMa runoKcHH. HeckombKO OCOOHAKOM CTOHT BOMpOc O 3allHT- 
M BJIMAHHH THCTOTOKCHYECKOM FHMOKCHH, BbISbIBAeMOH JeHCTBHeM Ha OpraHH3M 
KOTOPbIX HHPHOHTOPOB TKaHeBOrO AbIxXaHHA. IIpu peHTreHOBcKOM O6sy4ueHuH 
all ONHCaH MOJIOMKHTEIbHBIH SdPeKT MPHMCHEHHA CONeH CHHHJIbHOM KHCJIOTHI 
la Mblluax (1,?), Ha KOpelkax ropoxa (°), Ha HHdys0pusax (4); B cayyae paqa 
HPHOHTOPOB TKaHeBOrO JbIXAHHA (WMAHHCTOrO KaJIHA, OKHCH yrviepoya, rHpo- 
CHJIAMHHAa, a3Ha HaTpHa) — na Sarcina lutea (°). SamuTHpit sddexT Obi 
SHapyXeH Tak2Ke pH, JeHCTBHH yJIbTpauoeTOBLIxX sIyyeH Ha OaKTepul 
éscherichia coli), HaxoquBuiMxca B aTMocdepe OKHCcH yrsepoya (°). 

OquHako pe3ysbTAaTbI HEKOTOPbIX HCCeAOBAHHH CTaBAT MO]] COMHEHHE CaMbIit 
AKT 3alHTHOrO BJIHAHHA WHaHHoB. Tak, pH OOyyeHHUH KpbIC PeHTTeHOB- 
MMH JIy4aMH He COHAPy2XeHO 3aUlHTHOTO BHAHHA UnaHHoB (*). Bonee Toro, 
| 9KCHepHMeHTaX Ha 9MOPHOHAX KY3HeEYHKAa WHAHHCTHIH KaJlHH MpH JehcTBuH 
OH BO Bpema OOslyyeHHA ycyryOnsAn NOBpexKalolee BMAHHE JyyYeBOrO BOs- 
elictBua (°). AdanoruyHoe ycuieHHe WHaHHaMu JyYeBOro NOBperKeHHA OpiIO 
OHapyKeHO Take B OMbITaX C NepeBHBACMbIMH OMNYXOJeBbIMH TKAHAMH (°). 
| HegoctaTouHaa BbIACHeHHOCTh MeXaHH3Ma «KHCNOpoy_HOrO = adpdexkrTa», 
OJIbluCe 3Ha4eHHe STOFO BOMpOCca JIA MOHHMAHHA MyTeH BJIMAHHA HOHH3HPylo- 
eH pajvalluv Ha XKHBbIe CHCTeMbI, a Take KpaHHAA MpPOTMBOPeYHBOCTh jaH- 
bIX H HeOcTaTOUHAaA TeOpeTHueCKad OOOCHOBaHHOCTb MpefcTaBeHHH O 3a- 
[HTHOM BJIMAHHH FHCTOTOKCHYeCKOH FHMOKCHH NOOyAHIH Hac HCCIeOBaTh BJIMA- 
We ReULeCTB, BbISbIBAIOWLHX ITY POPMY THINOKCHH, Ha JyYeBylO peakIMIO Opra- 
H3Ma,. 

Uccneqopanocb BuIMAHHe WHaHHCTOrO KaJIMA WH OKHCH yrvlepOfa Ha JyyeBoe 
oppexyenne Escherichia coli, rye 3aluTHbilt s@pekT 9THX areHTOB (ecsH ObI 
H OblJI BbIABJICH) OJOKeH ObIJI ObITb OTHECEH 3a CYeT YrHETeCHHA [bIXaTeJIbHbIX 
HCTeM. 

Cytounpie KysibTyppt Escherichia coli, Bbipalljennpie Ha MsACO-MenTOHHOM 
rape, CMbIBaIHCb (UsHOMOrHYeCKHM pacTBopoM. B | ma OakTepHasbHOH B3Be- 
A cojlepxKanoch oT 1 yo 10 Mapy. muKpoOHEIx Ten. Bapecb Oaxtepult oOu1y4ua- 
aCb PCHTTeHOBCKUMH JIYYaMH B WHJHHApax W3 MeKcursaca, emKocTbIO 0,5 Mil, 
pH culeqyiouyyx ycnopuax: 190 xB, 15 ma, paccroanue 20 cm, 6e3 pusbtpa, 
omuoctb jospr 500—900 r/mun. Jlosbr paqvaunu BapbuposBasu or | yo 20 xr, 
, 9KCIIeEpHMeHTAX C WHaHHCTbIM KaJIMeM OakTepHH HaxOfHJICb B pacTBope sToro 
emlecTBa (koHWeHTpauua 1/500 M) B Teyenne | aca WO COMyYeHHA HM B Mpo- 
OuKeHHe BCero BpeMeHH OOu1yyeHua. B onbirax ¢ OKHCbIO yrviepoja OakTepun 
axO[HIMCb B aTMocibepe 95% OKUcH yruepoya B Teyenue 5—10 MuH. QO OOny- 
CHUA, a TaKKe Bech TepHoy oOsyyeHuA. Ilocne o6mnyyenua pasBefeHHan Oak- 
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TePHaJIbHa B3BECb BbICeBaIaCb B PpaBHbIX KOJIMYCCTBAX Ha arapOBylo 
cpexy <Ouqo» B vamiku Terpu. [loqcuutsiBanuch KONOHHH OakTepHi, BbIPOCiinE 
3a CYTKH pH 37°, Ha UMbITHBIX H KOHTPOJIbHBIX Yallkax. JLna KaxOW CepAy 
ONbITOB BBIYHCIAIHCh cpeqHHe BenuuuHbI. PesyibTaTbI, CTaTHcTHYeCKH OOpabo- 
TaHHbIe, BbIPaxKaHCb B MpOWeHTax K COOTBeTCTByIOWeMy KOHTpoOmO. KouTpo- 
yieM Wid OakTepHi, OOmyyaBUINxca B OObIYHbIX YCMOBHAX, CYXKHIH HeOOy= 
YCHHbIe OaKTepHH, a JIA OakTepHi, OOyYaBLUIUXCA B MpHCyTCTBHM WHaHHCTOPO 
KaJIHA H OKHCH yrulepofsia — MHKPOOpraHH3Mbl, KOTOpPble HaXOJHJIHCb B TeYeHHE 
TakOro 2%Ke CpOKa MO BMAHHEM OMHOFO H3 9THX AaFeHTOB, HO He MOMBeprasHch 
WeHcTBHIO paHallun. 
B mpeqBapvTevIbHbIX SKCMePHMeHTAaX OblO YCTaHOBJIeHO, YTO HH OKHCb 
yruepoa, HH WHaHHCTHIH KamHH B MpHMeHABIUMXCA B HalMX OMbITaX KOHICH= 
TpalluAX HW CpOKaX BOseHCTBHA CaMH 110 ceOe He H3MeHAJIH CYHIECTBEHHO BbDKH- 
BaeMOCTH OakTepHit H UX CHOCOOHOCTH K pa3sMHOxeHHIO. Bmecte Cc TeM, 3TH Be- 
mecTBa (WMaHHcTHI Kal“ B KOHUeHTpauHH 1/500 M, oxucb yrmeposa pu KOH- 
wentTpanun 80 o6bemH.%) BbISbIBAJIH OTUeTIMBOe YHeTeHHe AbIXaHHA OaKTepHi: 


KouTpoub 100+10,5  Koxutponp 100+1,3 
n= 5 a= 10 


KCN (1/500M)  36,5-+5,9 CO 80% 83,0+7,5 
n=5 O920% met 


VHTeHCHBHOCTb JbIXaHHA OakTepHH OMpefelAach B alnmapaTe Bap6ypra 
B docdaTHom G6ydepe c rmioKo30i upH pH 5,5 u Ttemnepatype 30,0". 


Ta6aunia 1 


esa kr 4 3 5 10 | 15 | 20 
KoutTpoamb 92 ,3+2 ,1/64,0-+-4, 4)34,8+6,7/8,5+7,0 0,6 1,58 
n=15 n=18 n=24 n=8 n=o0 n=0o 
B npucytetBuy KCI (1/500 M) j53,1+9,7)23,2+9,4)13,8+-7,5/6,44+2,0 Lid eo) 
R=20 i= n=28 ey) io n=6 
Koutpoup 60,4+413 |41 ,3+9,7/24,7+6,9/6,8+2,3 
n=14 n=14 n=9 oT 
B atmocdepe 95% CO 74,8+14 |39,2+8,1/17,3+2,4/7,9+2,7 


n=16 n=16 n=16 n=8 


PesyJIbTaTbI ONbITOB C OO y4YeHHeM OakTepuii NpHBesenbI B TAO. 1, 13 KOTO= 
pol culeflyeT, YTO Kak OKHCb yruiepoOa, TaK H WHaHHCTHI Kaui npH JelicrBaH 
Ha MHKPOOpraHv3Mbl JO M BO BpemsA OOYYeHHA He OKa3sbIBasH OaronpHATHOrO 
BJIMAHHA Ha CHOCOOHOCTh O6sYYeHHbIX OakTepHH K pasMHOxKeHHIO. B 6oub- 
INMHCTBE CJIydaeB B IIPHCYTCTBHH WHaHHCTOrO KaJIHA HW OKHCH yrulepoga OTMe- 
Yalach JlaxKe TeHJeHIHA K YCHJICEHHIO paHalHOHHOrO MOBpexKeHHA. 

Takum oOpa30M, yrHeTeHHe JbIXaTeJIbHbIX (EPMEHTHBIX CHCTEM He H3MeHHeT 
payMOUyBCTBHTeIbHOCTH OakTepuH E. coli. 7 

Bmecte c Tem usBectHo (1° 1”), aro OKHCb yrulepoa pe3KO MOBbILaeT BbRKH- 
Ba€MOCTb H MPOOJKHTCIbHOCTh XKH3HH OOJTYYCHHbIX MJICKOMMTAIOWHX, H 3a- 
UMTHOe JeUCTBHE 9TOFO BELLECTBA MOXET ObITh OOBACHCHO He TOJIbKO Kak culek: 4 
CTBHe YrHETCHHA TKAHEBOrO JbIXAHUA, HO H KaK pe3YJIbTaT YMeHbINeHHA JOCTYMa 
KUCNOPOfa K TKAHAM H3-3a OOKHPOBAHNA reMormoOnHA; OarOTBOpHOe BMAHHE 
COJICH CHHHJIbHOH KHCJIOTbI OCTaeTCA HEACHbIM HW MpefcTaBsmeTcA HeOcTaTOUHO 
WOKa3aHHbIM. 

B cBxi3H C STHM MbI NIpOBeIM MCCeEAOBaHve BAMAHHA WMaHUCTOrO Kava Ha 
JyyeBoe NOBpexkeHHe MIeKONMTAaIOWHX. B sTHX ONbITaX ObINH HCHOMb3OBaHbI 
B3pPOCbIe OesbIe Mb Beco 18—23 r. )KuBoruble NOABepramHch OHOKpaTHOMY 
oOlleMy BOselicTBHIO PeHTTeHOBCKHX syyell B Wose 700 r npu CIELYIOWUX YCIO- 
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pAX: 150 KB, 10 ma, mMompoctb ,o3b1 40—60 r/MHH; (busbTppr 0,5 mm Cu u 
V5um Al. 3a 10—15 mun. yo o6nyuenna XKHBOTHOMY BJIyTpHOpIoWIMHHO 
Joqusca KCN us pacuera 0,1 mr B O,5 ma (pH3HONOrHYecKOrO pacTBopa. 3a 
YYCHHbIMH 2KHBOTHBIMH BeJIMCb HaOJIOJeHHA B TeyeHHe 30 Heli mocue 


Ta6Oauna 2 
BbbkHBaemoctThb, % | 

- CpeaHAA npo- 

QOKHTeJIb- 

o6uyee YHCJIO BbI- | % BBDKHB- HOCTb XKH3HH 
dHcNIO 2KH- | 2xKHBUTHX IWHX %KH- | NorH6mHx xH- 

BQTHBIX | 2%xHBOTHBIX | BOTHBIX BOTHbIX, JIHH 

KouTpoutb 197 14 5,98+2,7} 8,49-+-0,25 

Bpe yeuHe nepe x 06- : 
syuenuem 0,4 mr 
y - KCN 183 12 |6,55-+1,5] 10,65-+40,4 


PesyJIbTaTbI 9KCHEPHMeHTOB, TpefcTaBJeHHble B TAG. 2, MOKa3bIBaIOT, UTO 
peeHHe WHAaHHCTOrO KaJHA B JO3aX, OJH3KHX K JICTAJIbHbIM, HE BbI3bIBaJIO 
BBILICHHA BbIMKKHBaCMOCTH H 3aMETHOrO YBeJIHYCHHA MpOOMKHTEMbHOCTH 
A3HH OOJIYYCHHBIX 2KHBOTHBIX. 

| TakumM o6Opa30M, pe3yJIbTaTbI HallIHX OMbITOB, MpOBeeHHBIX Ha MBILAaX, 
)OTHBOpeyaT MaTepHaslaM, MOJYYeHHbIM OeJIbrHHCKHMH HCCueOBaTeIAMH Ha 


'O 3TH ABTOPbI OTHOCAT COJIH CHHHJIbHOM KHCJIOTHI K YHCY HaHOosee apdeKTHB- 
1X 3al[HTHBIX BeLLeCcTB. 

SalljHTHOe BJIHAHHE BeLLECTB, BbISbIBAIOIHX THCTOTOKCHYeCKYIO FHMOKCHI1O, 
ITHO OOBACHAIOT MOABJICHHEM B pe3ysIbTaTe OJOKHPOBaHHA JbIXaTeJIbHOH 
CTEMbI HeJOOKHCJICHHbIX TIPOJYKTOB, CIMOCOOHBIX CBA3bIBATb OKHCJIAIOWLHe 
WUKaJbI H WepeKHCb BOOposa. Ora rHnoTesa KOHKYPeHTHOTO 3alMTHOrO 
2XaHH3Ma JIM HE€KOTOPbIX HHTHOHTOPOB TKaHeBOrO J[bIXaHHA (WHaHH Jbl) pa3- 
~HeTCH OOJIbINHHCTBOM HccsIeqoBaTenenH (4,13,14). Tpyrue aBToppl mQuaraior, 
°O B OCYICCTBJICHHH 3allMTHOrO BJIMAHHA HHIHOUTOPOB TKaHeBOrO JbIXaHHA 
IPeJEAIOULYIO POJIb HPpaeT COCTOAHHE JbIXATeJIbHOTO MexXaHH3ma (°). 

| OTH HW HEKOTOPbIe [pyre THMOTeSbI, MbITAIOULHeCA OOLACHHTb MCXAHH3M 3a- 
MTHOrO BJIHAHHA THCTOTOKCHYeCKON PHIMOKCHH, MpeCTaBIAIOTCA He JOCTATOUHO 
JOCHOBaHHBIMH. 

| Tucroroxcuyeckad PHMOKCHA, KOTOpPad OOYCIOBIHBaeTCAH YrHeTeHHeM TeX HJM 
ibIX 3BCHbeB MpOlecca TKaHeBOrO AbIXAHHA, B OTHE OT ApyrHx opm aHo- 
°HH, B HalIMX OMbITaX He OKA3bIBaJIa OMArOTBOPHO"O BJIMAHHA Ha JIy4eByiO pe- 
<IHIO OHOMOrHYeCKHX CucTem. Hao6opot, wu Ha OakTepHAX, HM Ha MbIIUaX BBe- 
sHHe WHAHHCTOPO KaJIHA axKe HECKOIbKO YCHJIMBasIO NOBpexkaiollee eHCTBHE 
AH alu . 

SamuTHoro scdbekTa pH FHCTOTOKCHYeCKOH THNOKCHH TPyHO O*KHAaTb 
IKKE HCXOA H3 TeOpeTHYeCKHX MpeycraBsenHi. [Ipu TakHx PopmMax ruNOKCHH, 
AK AHOKCHYeCKad, WHPKYJIATOpHad, AHEMHYeCKaA, TEM HJIM HHbIM IyTeM Mpey- 
rBpamlaerca JOCTYM KHCMOpOsa K TKAaHSM, B pe3yJbTAaTe, Yero CO3aloTCA Mpe- 
ATCTBUA JIA OOpasOBaHHA HEKOTOPHIX IpOAYKTOB payuOu3a BOf{bI H, STHM Ca- 
DIM OCMAGIAeTCA JelicTBHe palMallMH; pH FHCTOTOKCHYeCKON 2Ke FHMOKCHH STOT 
2X AHH3M 3alllHTHOPO BJIMAHHA, MO-BHMMOMY, OJIKEH OTCYTCTBOBATb, MOCKOJIb- 
y B TKAHAX B pe3yJIbTATe OJOKHPOBAHHA [bIXATeJIbHbIX CHCTEM MOXKHO OPKH[ATb 
> YMeHbIUeCHHA KONMUeCTBA KHCIOpOsa, a HaOOopoT ero yBeJHYCHHA. STuM, 
3MOXKHO, H OOYCJOBJIEHO YCHIeHHe PaMallMOHHOrO a*ppekTa B HalUMX OMbITaXx 
B 9KCIepHMeHTaxX Ha 9MOpHOHaX KY3HeYHKOB (°) H ONYXOJeBbIX KuleTKaXx(*). 

Bmecte ¢ TeM He HCKJIOUeHa BOSMOXHOCTh CyYMMHPOBAHHA MOBpeAMatoilero 
IMAHUA WHAHUCTOrO KaJIHA HM payvallMH, KaK 9TO ObIO OTMeYeHO JIA NCHCTBUA 
eli CHHHJIbHOL KUCNOTbI Ha MbIWelt Ip PpakUMoHHpoBaHHOM OGy4eHHH (1°). 
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Uo x#e, Kacaerca galllTHOTO BJIMAHHA OKHCH yrsieposa MpH JIyYeBOM Bos 
jelicTBHH Ha MbIlueli, TO OHO ABJIAeTCA Mperxkye BCero Cule(CTBHeM OOpasoBaHHs 
SHAUUTENbHLIX KOJHUCCTE KapOokcuremormo6uHa. Orcioga CculeqyeT, YTO 3allnt 
HOe BJIMAHHe, OKA3bIBaeMOe 3THM BeLLECTBOM, MOKET HMETb MCCTO TOJIbKO B MC 
MeHT OOJIYYeHHA. 4 

MoxkHo JyMaTb, YTO OKMCIHTEJIbHbIe MPOUeCChI, pasBHBalollMeca B OPraHysm 
nocie OOJYYeHuA, HAYT HHbIMM MyTAMM, YeM Mpolecchl HOPMaJbHOrO OOTY 
yeCKOrO OKHCJICHHA. 


Muctutyt mopdosorun 2HBOTHBIX uM. A. H. Cepepuosa Tloctynuo 
AxajemHH HayK CCCP 8 Il 1957 
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Horkuaygn Akayemuu nayx CCCP 
1957. Tom 114, Ne 2 


TEXHHYECKAAH ®H3HKA 


B. H. APXAPOB u B. C. BOPHCOB 
K BONPOCY O MEXAHH3ME OKHCJIEHHA MATHETUHTA 


(I]pedcmasaexo axademuxom I. B. Kypdtwmosoim 9 VII 1956) 


OJHHM H3 3BeHbEB CIOXKHOFO Mpollecca BLICOKOTeMMepaTypPHOrO OKHCIeCHHA 
esa ABJIACTCA KPHCTAJJIOXHMHYeCKaA Mepecrpolika Ha rpaHulle CoeB Mar- 
ruta (M) 4 remaruta ([) B okamuue (!,2). Ananorn4unaad mepecrpolika mpo- 
KOJHT B XOjle BaXKHbIX MeTaJJIyprvyeckHX MpolleccoB (OKHCeHHe MarHeTHTAa, 
ecTaHoBseHHe rematuta). Ilostomy uccieqyoBaHue MeXaHH3Ma Tako Mepe- 
DOWKH ipeAcTaBAeT H NpakTHyYeCKHH HW Hay4HbIit HHTepec, 

B paOorax, NpoBeqeHHbIX Ha MOHOKpuHcTasmnax (3,4), quia coumeHenua M/T 
WM MOJIYYeHbI OPHEHTAWHOHHbIe COOTHOWEHHA: 


(LUI) C11)M; [211] pp l10] M. (1) 


OjHako B pe Culy4aeB, Kora HMeeT MeCcTO Tlepectpolika peueToK M -> [, 
WEHTAIHOHHbIe CBA3H OKA3bIBaIOTCA OCJIOXKHEHHbIMH eHCTBHEM J{OMOJIHH- 
IbHbIX (aKTOPOB. 

Ilpu oKuCcNeHHH %xKese3a B BO3yXe B OOMACTH JOCTAaTOUHO BbICOKHX Temlepa- 
p (rye npeoOsaqaroulee 3HayeHHe HMeeT AMGPpy3HuA MeTaa Ha’ BHELIHIONW T0- 
IXHOCTb OKAJIHHbI) Ha rpaHHlle BHeLIHerO HW CpeAHerO C/IOeB 'OKAJIMHbI HeT 
pectpolixa [->M. IIpu 3Tom B coe remaTHTa HMeeTCH TeKCTypa C OpHeHTa- 
en KPHCTa0B W1ocKocTbl0 (111) napamiesbHO HapyXHOU NOBepXHOCTH (HI): 


(111)T | un. (2) 


'B o6pa3yiouluxcA U3 HHX KPHCTawaxX MarHeTHTa OOHAPy2KHBaeTCA TeKC- 
pa (°,°). | 
(100) M || nn. (3) 
IIpuuuna Hecorsmacna 3TOH OPHeHTaWHOHHOM CBx3H C (1) 3saksouaeTCA B TOM, 
0 KPHCTaJIIbI MarHeTHTa, BO3HHKalollve B OKaJHHe IPH OKHCJIeHHH 2Kesesa 
9THX CIIYUAAX, UCHbITHIBAIOT (asOBbIH CAMOHAKJel BCeCTBMe OOJIbUIOTO yBe- 
‘YeHHA OObeMa IPH MepecTpolikKe H Jauee peKpuctaIH3yroTca. TakuM OOpasom, 
OmtoaeMasd 3eCb OPHEHTAUMA KPHCTAaJJIOB MArHeTHTa OMpeyeAeTCA TeKCTY- 
H peKpHCTaJIM3alHOHHOTO pocra, a He OPHeHTAUMOHHOH CBA3bIO. 
| Beuyuyae, Korya Kee30 OKHCIAeTCH CHaYasla B BOAAHOM Tape C OOpasoBa- 
eM B Hapy2KHOM Cyl0€ OKaJIMHbl KPHCTaJIOB MarHeTHTa C TeKCTypoH (3), 
gaTeM B BO3yxe, Mepecrpouka M -> I takxe ocjoxNAeTCA OOBCMHbIMH 
MeCHCHHAMH, HapylwlaloluluMH OPHeHTaWHOHHy! CBxA3b. PenTrenorpaduyecku 
eCb OblIO HaGwOAeHO (B HEKOTOpOli cTrayuM Tpollecca) HCuYesHOBeHHe TeKCTYPbI 
1M MepecTpolike (7). 
Becmyuyae xe, Kora *Keses0, BHadasle OKMCJIEHHOe C NOBEPXHOCTH B BO3Ay xe, 
TeKCTYpou (2) B Hapy2HOM CJl0e IpOAOMKaeT 3ATEM OKUCJIATHCA B CM€CH BOJA- 
ro mapa c BOJOpoyoM, Mpoucxo4uT mepecrpoika T —> M c opnentatuent Cy: 


) (111) M |) an. (4) 


‘O BIOJIHe COOTBeETCTBYeT COOTHOIMeHHAM (1). 
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Oxucuienne 2Kes1e3a B BO3yxe MpH Oolee HU3SKHX, «IMPOMeKYTOYHbIX» TeMNg 
parypax (°) HleT C OTHOCHTeJIbHbIM TpeocdaaHnem Auppy3sHH KHCIOposa uepe 
OKaJIHHY BHYTpb. B 3Tom Cayuae Ha rpaHulle Hapy2KHOrO H CpeHeLO CJIOEB OK 
JIMHbI TIPOHCXOAHT nepecrpoika M-—> TI. 3yecb oOHapy2kHBaeTCA COWJICHCHY 
TeKCTYP: 


(110) M jj (112)P |) an. (6 


[Ipu jocrarouHoM NOBbIMeHHH TeMMepaTypbl WIM YJIMHCHHH BbIJePKKH - 
COAX TeMaTHTa.H MarHeTHTa IpOHCXOAHT H3MeHeHHe, B pe3yJIbTaTe KOTOPOP 
BMeCTO TeKCTypbI (5) BOSHAKAaIOT H pasBHBaiOTCA TeKCTYpbI (2) u (3). MsaBecruc 
Take, YO MPHPOHbI MarHeTHT OKHCJA€TCA BTeEMATHT C 3aMeTHOH CKOPOCTBIO: 
JIMlb HayMHad c 800°, Tora KaK CHHTeTHYeECKH MOM YYeHHaA 3aKHCb-OKHCb WKe= 
jle3a TlepeXOAHT B&-OKHCb Tip HarpeBe Jo 550° (1°). Haomogaetca mM Oompmlad) 
XHMHYeCKaA MHeEPTHOCTh MpHpOAHOroO MarHeTHTa CpaBHHTeJIbHO C CHHTeTHYeC= 
KHM B OTHOIWeHHM peaKUHH BOCCTaHOBJIeHHA (#4). { 

IIpupegenubie (bakTbl MOKa3bIBaloT, YTO KPHCTasIOXHMHYeECKHH MeXaHHsM 
peaxuun M 2 TI rpe6yer anbHetwel eTanusayHH. C 9TOH Wesb10 MbI Tpor} 
BeJIH OMbITbI 10 OKMCJICHHIO MOHOKPHCTAaJJIOB IPHPOAHOTO MarHeTHTa B BOSAYyxXe 
pW pasHbIx TemMepaTypax H CTPyKTYPHbIM aHaJIH43 WpOAYKTOB OKuCeHHA. I pye| 
MCHAJIMCh peHTreHorpadHueckHH HM SJIEKTPpOHOrpapHyecKHH MeTOJbI aHaJiH3a, | 

EcrectpeHuad (oKTasqpuuecKkad) rpaHb KPHCTaJiia MarHeTHTa B HCXOJHON 
COCTOAHHH HW MOBepXHOCTHBIM CIOH KPHCTaJJla MarHeTHTa NoCle OKHCJICHHA ere 
pH Temuepatypax sBbiule 800° HaMH UCCeqOBaJICd PeHTTeHOrpadHuecKuM | 
MeTOJIOM. Pes yJIbTaTHI NOBEpXHOCTHOLO OKHCJICHHA ECTECTBEHHOK pani KPHCTaJia | 
MarHeTHTa IIpH Temnepatypax 800 u 600° BHItcHHIHCbh 9IeEKTPOHOrpaduyecky, | 

IIpu Bcex uccieqOBaHHbIX TeMMepaTypaxX B HavaJIbHOH CTaHH OKHCJICHHA Hi 
rpaHu OKTad[pa MarHeTHTAa OOpa3yeTCA MCeBJO-MOHOKPHCTAaJIbHbIM COM PeMaTHUTa 
awa WuddpakWHOuHble MATHA, KOTOPble 10 CBOeMY MOJIOXKeHHIO COOTBETCTBY= | 
OT «’’’- pa3HOBHHOCTH™. 

CneqyeT OTMeTHTb, YTO B IJIEKTPOHOrpaduyecKOH KapTHHe IICeBOMOHOKPHe | 
cTabHoro cuiod «’’”- IT, nomyyennoro mpH 800 wu 600°, Kpome naTeH, CO 
OTBETCTBYIOWIHX HOPMaJIbHOH pellieTKe a-Fe,O,, momyyaeTcA Ooubuioe KOJH- 
YeCTBO JONOJIHHTeJIbHbIX, «3alpeWleHHbIX» WHpdpakUHOHHbIX MATeH, CBUJeTeb= 
CTBYIOWWHX O TOM, YTO pellieTKa reMaTHTa B 39TOM CyIOe HMeeT CHeLMuYeCKHe OT- 
JIM4HA OT HOpMbI. B yacTHOCTH, O4eHb APKO BbIPaxKeH AHATPONMHbI MAKCHMY 
(222), xapakTepHbIi yaa «’’’- T. Bo Bcex caryyasdx reMaTHT, OOpasyroulnlica H 
OKTa9[PHYeECKOH pak MarHeTHTa B HavaJIbHOLCTaUH ,HMeeT OY€Hb COBEPUIeHHY 
opHeHTaunio THITIa (1). 

B xoje JaJibHeHWero OKHCJICHHA MPOHCXOAAT H3MeCHEHHA B CTPOeHHM TO= 
BePXHOCTHOrO COA remMaTuTa. IIpu Temnepatypax 800° u BbIlle STH H3MeHEHY 
3aKJIOUAIOTCA B MOCTeMeHHOM CHH2KeHHH CTeIeHH COBePILeHCTBa YKa3aHHOH OpHeH= 
TaluH: WupppakuUHOHHble NATHA MpeBpalllawoTcA B TeEKCTYPHbIe Mahe 
Nl€Hb COBEPINeHCTBa TEKCTYPbI 3HAYHTEIBHO ONbIUIe COXpaHAeTca pH 800°, He 
*KeJIH pH Oosee BLICOKHX TemmepaTypax. ee 

Ha puc. la jana pentrenorpammMa HCXOQHOrO COCTOAHUA eCTeCTBeEHHOH rpani 
MarHeTHTa; Ha pc. 16 —ee CocTOAHHA Nocwe oKHCMeHHA UpH 1100° B TeyeHne 
12 vac. 3yecb BUNA CynepnosHuMsA AudpakUMOHHBIX KapTHH ICeBOMOHOK puCcTa= 
JbHOrO «””’-I° W WCXOMHOFO MarHeTHTa, OPHEHTHpoBaHHOrO To Tuy (1). “a 

Ha puc. 2a, 6 abl 31eKTPOHOrpaMMBI CJIOM MPOLYKTOB OKHCICHHA eCTeCTBEH 
HOW OKTaS{pHyecKOH paw KpHCcTasa MarHeTuTa mpH 800° B Teyenne 10 MH. 
(a) 4 20 yac. (6). Oru KapTuubI OTBeYaIOT pemlerKe «’’’-[, opHeHTHPOBaHHOH Take 
no Tumy (1). 


a 


* T. e. remaTuty c pelleTKol, KOMMJICKTHOH B CBOeH KHCMOpOMHOH yacTH uC HEKOTOPbIM KO- 
JIM4CCTBOM BaKaHTHBIX Y3JIOB B KeMeSHOM YaCTH, B OTIMUNe OT a” -pasHOBHAHOCTH, HMeromlel NPA 
TOM Xe CocTaBe PelleTKY, KOMIMJICKTHY!0 B OOCHX YaCTAX H C HEKOTOPbIM KOJIMYCCTBOM H3ObITOU- 
HbIX KHCJIOPOAHBIX aTOMOB, BHEAPHBIIHXCA B MexKOY3IUA. 
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K cmambe Posex6epe, Makapoea, cmp. 276 


K cmambe Apxaposa, Bopucoea, k cmp. 293 


Pics 


“ 


Puc. 3a, 6 jaloT aleKTpoHorpaduveckylo KapTHHy ecTecTBeHHOl rpaHu KpH- 
JiJla MarHeTHTa TMoCe OKHCTIeHHA pH 600° B TeyenHe 10 mug. (a) u 4 vac. (6). 
Hs sTuX KapTHH BHAHO, 4TO Ooulee paHHAA CTaquA OKUCeHHA pH 600° 
[C. 3d) BIONHEe CXOAHa C PaHHHMU CTaqHAMH MPH Oosee BbICOKHX TemMepaTypax. 
JibHeHiuee 2Ke OKHCIeHHe pH 600° compoBoxkaeTcCA HOBbIMH ABJICHHAMH, KO- 
BIE, HE MPOHCXOAAT MpH Ooee BLICOKHX TemMMepaTypax. 

Ha sneKTpoHorpamme puc. 36 BbIABHIOTCH MeJIKOTOYeUHBIe JeOaeBCKHe KOVIb- 
C Pa3MBbITbIMH TEKCTYPHBIMH MaKCHMyMaMH. [lougxxeHHe KovIell H MaKCHMy- 
B Ha HUX CBUJeTeJIbCTBYeT O TOM, YTO Ha BHEIMHel CTOPOHe NepBUYHOLO TIceBJO- 
HOKPHCTaJIbHOrO Clon «@’’’-[ oOpa3yeTca MeIKOKpuCcTamiMyueckHit «’-T ¢ 


(HasIbHOH TekcTypoli (110) || Hn* co cpaBHHTeIbHO HH3KOM CTemeHbIO CoBep- 
HcTBa. C yIMHeHHeM BbIJep2XKH MPH OKUCJIEHHH CTeMeHb COBEPUIeHCTBA 3TOL 
<CTYPbl BospacraerT. 

Jina NomyyeHHEIX HaMH SKCIePHMeHTAJIbHBIX AHHbIX MbI U1 peAviaraem Cwle]lyo- 
e oObacHeHHA. [Ip HarpeBaHHH KpHCTaa MarHeTHTAa B BO3yXe KHCOpON 
rasoBol (Pasbl acopOupyeTcA Ha MOBePpXHOCTH HapyXHbIX OKTAS[PHueCKHX 
AHeH; Jayiee ATOMbI KHCOpoja WHpPyHAUpyioT B pellierKy ** u BHISbIBAIOT ee 
DeECTPOHKY C CoOIOJCHHEM OPHeHTaHOHHOH cBa3H (1). 

Tak Kak mapaMeTpbl HaHOoulee COOTBETCTBYIOINNX Apyr Apyry cerok (111)M 
(111) TP neckompKo pa3mnuatoTca, TO B CowleHeHHH M/T BosHukator ympyrue 
opsxKenuaA. Mx BeM4YHHa HaXOAHTCA B MIPAMOli 3ABHCHMOCTH OT CTeIeHH pa3- 
PHBIX Pa3JIHYHH COUWICHAIOWIMXCA KPHCTaorpadwyecKHX CeTOK. 

Ilo Mepe yTosWeHHA COA BHOBb OOpasyroulelica (basbI B HEM IIPOHCXOAUT Ha- 
MJIeHHe yIIpyroH SHeEPrHH H Jasee MpOHCXOAUT ee paspAyKa MOCpeACTBOM J10- 
IBHBIX IvlaCTH¥ecKHX JedhopmMauHH. IlocneqHue compoBoxKAawTcaA MOBOpo- 
MH OTJ[CJIBHBIX OJIOKOB H UeJIbIX KPHCTAJIJIOB, C YEM CBA3AHO HapylleHue MepBo- 
YaJIbHO COBEPIIeHHOrO OPHeHTANHOHHOTO COOTBETCTBHA pellieTOK MarHeTHTa 
reMaTHTAa. ‘ 

Ecnu cTelleHb pa3MepHoro pa3JIHuHA OOCHX peleTOK B HX COUJICHEHHH JO- 
ITOUHO Masia, TO H3Me€HEHHA B CTPOeHHH COM HOBOH (:ha3bl OrpaHHYHBAaIOTCA 
CTENCHHbIM CHH2KCHHEM CTeMeCHH COBeEPLIeCHCTBaA TeEKCTYPbl OPHeHTAalHOHHOTO 
ITBETCTBHA. ITO HW HaOsOfaeTCA TPH OKHCICHHH OKTAS{pHYeCKOH TpaHH KpH- 
WIA MaTHeETHTa B OOacTH TemmepaTyp 800° u Borie. Ec xxe cTeneHb pa3- 
PHOTO pa3JIHYHA COWICHAIOWIMXCA CeETOK JOCTATOYHO BeJINKa, TO JIOKaJIbHbIe 
acTHuecKHe jlepOpMallHH CYMMHPYIOTCA B CTOJIb CHJIbHBIH HakJIel, YTO B pa- 
yJILeEM CJIOe HOBOH (ba3bI CTAHOBHTCAH BO3MOXKHOH PeKPHCTasNHs8alHA. ITO Hu 
6ioaeTcA B HaIUHX OMbITax mpH 600°. 

Haken B MepBOHadaJIbHO BO3HHKAIOWIeM Cl0e TeMaTHTa HMeeT OPHeHTHPO- 
HHbIM XApaKTep, OMpeyesAeMbIH MAKPOCKOMHYeCKHMH YCJIOBHAMH (B3aHMO- 
iCTBHE BO3HHKaIOIlHX KPHCTaJJIHMKOB MpOHCXOJNT B HallpaBJIeHHAX, Napad- 
IbHbIX HAPyXKHOHM MOBepXHOCTH, IPH cBoOose NepemMellleHHA MO HOpMaJIN 
Heli). OTHM UpesonpesenseTcA OPHeHTalHA PeKPHCTAJM3OBaHHOrO Trema- 
ra: BOSHHKaeT payvasibHad TEKCTYPa, He 3aBHCALLAA OT OPHEHTALMH NOAKMALKU. 
1K JI BCAKOH TeKCTYPbI pOCTa, CTeMeHb COBepleHCTBa 9TOM TeKCTYPBI 
[aIbHeHINeM XOjle Mpolecca MOBbIWAeTCA. 

Uro6ni O6ObACHHTb Pa3IHUHe B CTEMCHH HETOUHOCTH Pa3sMepHOrO COOTBETCTBHA 
iwieustournxca ceToK (111) Tu (111) M npu pa3yupix TemnepaTypax, MbI BBI- 
araeM cJleyroulee mpesnonoxwenHe. Tak Kak reMaTHT HM MarHeTHT HMeIOT 
3HbIE KOSHIUMEHTbI TEePMHYECKOO PaCLIHPeHHA, TO pasMepHOe COOTBETCT- 
° MeXKIY HHMH OyfleT pH HeKOTOpOH ompeyeseHHOH TemMllepaType HaHJy4- 
m. Bo3sMOxKHO, 4TO 9TaTeMMepaTypa H exKUT Kak pa3 oKos0 800°. IIpu Heit 
nectpotika M — TI conpopomyaeTcH O4YeHb MeJ\ICHHDIM HaKOMJICHHeM YIIpPy- 
X HalIpAKeHHH, H OPHeHTAMMOHHOe COOTBETCTBHE COXpaHAeTCA OUCH MOTO, 


* Takaa TeKcTypa HaOmiogaacb (12) B OKCHAHBIX MIeHKax, OOpasyloujHxcA Ha wKesese pH 
-—700°. 

** TIpencrapaeHve o mpeobsagzaiomel Lupbysuu KucMOposa B MarHeTHTe CorsmacyeTcA C He- 
PeJICTBCHHbIMH 9KCIICPHMECHTAIbHBIMH JaHHbIMH (1%). 
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IIpu 6omee BRICOKHX TeMMepaTypaxX pa3mMepHoOe COOTBeETCTBHe yxyMaeTe: 
H3-34 pa3IMUHOH CKOPOCTH yBeJIMYCHHA Pa3MePOB COWIEHAIOMHXCA CETOK TO 
M {pyroli cbasbi c TemmepaTypoH. Oguako B oOsactH TemnepaTyp 4o 1100 
yXylleHve pa3MepHOrO COOTBETCTBHA HeMOCTATOYHO JIA CO3aHHA KPHTHUE 
ckoro Haksiena. B To »%e BpeMA BbICOKad Temmepatypa 3yecb cmocoOcrTBye 
qucdpysnounolt penakacauun nanpaxenuit, [lostomy pekpucTanMsayyn 3 yc 
He mponcxogut. [pu cuw»Kenuu xe Temiepatypbl 40 ypoBus 600° yxyAuienue 
pa3MepHOrO COOTBETCTBHA H3-3a pasJIMYHH TepMHYeCKOTO CKAaTHA OKA3bIBAeTE! 
JOCTaTOUHBIM [JIA CO3aHHA KpHTHYeCKOrO CyMMapHOro Hakslena B pacTyuie 
cloe TreMaTHTa; 3]{eCb NOITOMY MpOMCXOAMT peKpPHCTaJJM3allHA. 

Tlo-suyquMomy, slyumiee pa3MepHoe cOOTBeTCTBHe mMexyy ceTKamu (111 
MarHeTHTa HW reMaTHTa pH BCex TemlepaTypax MOmyyaeTca B TOM CJIyyae, CCI 
nocieqHHH O6pasyetca B cBoeH «’”’-moqupukaunH. IIpw pekpHcTasmu3alan re 
MATHT HMeeT BO3MOXKHOCTh IpHHATb Oosee paBHOBecHy!0 ja 600° « -cbopmy, 


Vuctuty? (u3HKH MeTaJIJIOB Tlocrynuo 
Ypasbcexoro punuana Akayzemun Hayk CCCP 5 VII 1956 — 
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okauane Akangemuu nayrx CCCP 
| 1957. Tom 114, Ne 2 


TEXHHYECKAA PH3HKA 


, MW. H. KATAMPOPOACKHH u B. JI. HHYJEHBOM 
BHYTPEHHHE HANPAKEHHA B 3AKAJIEHHbDIX CTEKJIAX 
(ITpedcmaeaexo axademuxom II. A. Pe6uxdepom 2 VIII 1956) 


is HaMH OblIO paHee NO0Ka3aHo (?,?), MpO“HOCTh 3aKaIeHHOrO JIMCTOBOrO 
<a ONpeeAeTCH pacipesesieHHeM BHYTPeCHHHX Hallps2KeHHH 0 TOMMHHeE 
Ta, KOTOpoe noqaeTcA KaK JOCTATOUHO cTporomy pacueTy, Tak MH HeMOcper- 
2HHOMY H3MepeHHio Ha onbiTe. B OTmHune OT 3TOrO MpocTeimero caryuan, 
*aHadiH3a HallpaKeHHM B 3aKaJICHHBIX CTeKNAaX GOoOee CMOXRKHOH opMbI JO 
Op He OblO MpesWOXRXeHO KaKHX-HOO HayexKHBIX MeTOZOB. Bosee 10 ner 
aj] OMHHM W3 Hac COBMecTHO ¢ C, A. J[bIHHHKOM (*) ObIIH pa3sBHTbI KayecTBeH- 
cooOpaxKeHHaA O XapakKTepe ABJICHHH, MpOTeKalolHX Mp 3aKaJKe cTeKOW 
2KHOH (OpMbI, H BbIABHHYTbI IPHHUHMbI Tak Ha3bIBAeMOH «H3OTeEPMHYeCKON 
amku» cTeksla. []pumeneHue sTOrO MpHHWnMa K 3aKaike H3qeHH cpaBHH- 
bHO TpocToH opMbI aslo BeCbMa NOJIOMKHTEIbHbIe PESYJbTATHI, OHAKO Ip 
padoTKe TeXHONOrHH 3aKaJIKH OOuee CJIOMKHBIX H3eNHH OKa3a0cb HeOO- 
\MMbIM He TOJIbKO Ka¥eCTBEHHOE, HO H KOJINYeCTBEHHOe HCCIeEAOBaHHe pacripe- 
eCHHA HallpsxAxKeHHH. 

TlonapH3auvOHHO-OnTHYeCKHH MeTOA, CO3,aIOMMH MOTeHWHaJIbHYIO BO3MOXK- 
Tbh HCCJ€QOBAHHA HalpA2xKeCHHH B CTCKJIAHHbIX H3eIHAX Oe3 HapylleHHA ux 
OCTHOCTH, JO HeaBHeroO BPpeMeHH IIPHMeHAJICA B CTeKJIOTEXHHKe TOJIbKO 
OM TIpocTeHleM cjlyyae, KOrja B IJIOCKOCTH BOJIHOBOrO (pPOHTa OTJHYHO OT 
If JIHIUb OHO H3 laBHbIX HallpaxxeHHH. B nocmeqHee BpeMA HaM yflaJlOcb, 
aKO, YCTAHOBUTb 3HAYHTeJIbHO Ooslee LINPOKHe NpaKTHYeCKHEe BO3MOXKHOCTH 
OJIb3OBaHHA ONTHYeCKOrO MeTOJa JIA KOJIMYECTBEHHOFO aHaJIH3a HalipsAxKe- 
i B CTCKJIOH3CHAX Pa3JIHYHOH GOpMbI HeMOcpeACTBEHHO, NO pesyJIbTaTaM 
osHOro mpocBeu“BaHHa (*). AHaNOrH4yHO MyIOCKOH POTOYUpyrocTH, OCHOBaH- 
[ HA ypaBHeHHAX MIOCKOH 3aauH TEOPHH ypyrocTu, HCCMeqOBaHHe HalIpsA- 
iM B Telax pa3JIHUHOH opMbI OasHpyeTCA Ha COOTBETCTBYIOMNIMX ypaBHe- 
[X PABHOBeCHA BHYTPCHHHX HalpA*KeHHH. 

IIpu mpocBeyHBaHHH CIJIOWIHbIX Tel MWy4YOK cBeTa NOCIeAOBaTeJIbHO TpO- 
HT yvepe3 CIO C HalpA2XKeCHHAMH Pa3HOM BeJIMYMHbI WH OPHeHTAalHH, H CyM- 
Had HHTepepeHIMOHHAad KapTHHA OKa3bIBAeTCH BeCbMa CJIOHKHON. Han6o- 
IIPOCTbIe COOTHOLIEHHA MOMYUAIOTCA JIA HSWeNMH Cc pacipeseieniem HalpaA- 
Hii, OOMaIOULMM OceBOM HH ccbepHueckolt cuMMeTpHel. B nepBom curyyae 
yuacTKax, rye BpallleHue OceH OTCYTCTByeT H JOCTATOYHO MaJIbI Tlepepesbl- 
IIHE CHJIbI, ONTHYECKHH SdPeKT OKA3bIBaeTCA 3ABHCALLHM OT OCeBbIX HallpsA- 
IHHi oz B TOJIMLE H3eIMA HW paHabHbIX HallpAXKeHHH oz Ha ETO NOBepXHOCTH 


Mr = R) (°): 


R 
> rdr Weyl ere 
8 (y) = 2C\ 92 pee — 2C (or) VR Be (1) 
y 
cb 6 — pasHocTb xoqa; C — doroynpyraad mocTOoAHHaA cTeKJa, Y — pac- 
jue Wy4a oT ocw u3qenua. B cmyaae ccbepuyeckol CHMMeTpHH CyMMapHaa 
HOCTb XOfla OMpefeAeTCA MPOHSBOAHOM pafMaJIbHbIxX HallpAKeHHU 
R 
> 9 dr do, 9 
8 (y) = Cy\ ae ae (2) 
y 
— paccTosHue wly4ya OT WenTpa cumMeTpuu, R — pajuyc H3]eH A). 
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Mopmyasr (1). (2) OblnM MOATBepAAeHbI PacueTOM MOMAPHSAUHOHHO-O L 
THUeCKOH KapTHHbI, HaOJOaeMOH B MOABeprHyTbIX PeryAAPHOH 3akavIKe THs 
qMupax u wapax. TlonpirKa paccuntaTb STOT adxpeKT MpeANPHHMMaNaCh elll 
Ayamcom u Bunmuamconom B paGore (°). OqHako aBTOpbl, XOTA HW NPHHANM Ja 
pacnpeyeeHHa HallpAxKeHHM NPaBHJIbHbIe BbIParKeHHA: 
JIA WHIMHApa ; 
oz = 6,(1—2r?/ R%), or = 3/9 59 (1— 7? / R’), Oo, = 1/,'6) (1 — 37?) Re 

aia apa | 
i } 3, = 0 (1—7?/R?), Sy = oy (1 — 27? / R?), (4) 


yonyctumu rpy6yio ommOKy NpH BbIYMCIeHHH HallpaxKeHH B TJIOCKOCTH 


Puc, 1. TlonapusanMoHHo-onTuyeckaA KapTHHa, HaOsoaeMad Mp CKBO3HOM Mpo- 
CBCYHBAaHHH 3aKaJIeHHOTO WHAMHIpa., CIMOWHad JIMHHA BbIYHCeHa 0 dopmysie (5) 
BOJHOBOTO (ppoHTa uM nowyunaH ANA O(y) PyHKUMIO, CONaqaroulyIo yrJOBbIME 
TOUKAMH H T. J. i ) 
Ha camo jee, NoycTapus (3) u (4), COOTBeETCTBeHHO, B (1) u (2), nomyuaeM 
ia WHIMHyApa ‘ 
2 [oD \ 

8 (y) = ?/3C o,(1 —4y?/ R*) V R*—y (9) 


M Jia wapa : ’ 
3 (y) = 2Co, 5s VR? — y?. (6) 


Ha puc. 1 u 2 aTH pesysbTAaTbI COMOCTABAIOTCA C 9KCMEPHMCHTAJIbHBIMH Jab 
HBIMH, TOJIYYCHHbIMH Ip H3MepeHHH WapOB HW WHIHHApOB cTekma 3C-5, gaKka- 
JIGCHHbIX B YCJIOBHAX CBOOOLHOH BO3AYWHOH KOHBeEKUMH, Kak BHAHO 3 pHe. 1 
uM 2, HaOmoqaeTcA xXOpomee cormacne sKcHepuMeHTa u TeopHu. B uacTHOcTH, 
AA WMIMHApa paccTOsHve Mexky HeHTpasIbHLIMH MOMOCaMH paBHO payuycy, 
aOcOJIOTHAA BeJIMYHHA pasHOCTH XOfa B OOMACTAX CRKATHA UW pacTsxKeHUA OME 
HaKOBa HT. J. 

Uiccneqya Hanpsxkenua B OOpasilaxX pa3IMUHbIX CTEKON, NOABeprHyTHIX 3a 
KaJIKe B MaCJIAHbIX BAHHaX, HAM YJlaJlOCb YCTAHOBHTb, YTO BHYTPeHHHe Hanps 
*KeHHA pacTsxKeHHA WO 30—32 KT/mm? elle He BbISbIBAIOT PaspYyIIeHHA CTeKWMA. 
CyllecTBeHHO 3aMeTHTb, YTO yKa3aHHOe 3HayeHHe NIpuMepHo B4pa3a np 
BHMmaeT MpeAeA MPOUHOCTH CTeEKAaA UPH pacTaAmae 
HMM HW B 2,5 pasa — MaKCHMaJIbHO JOCTHIHYTYIO B HacTOsINee Bpema Bes 
UMHY BHYTPCHHHX HallpAXeHHH PaCTAXKeCHHA B 3aKaJICHHOM IIJIOCKOM CTeKJE. 
IIpocrol pacueT noKa3piBaeT, YTO SHEPrUA BHYTPeHHUX HalpsAxKeHH B OTMeUEH: 
HBIX CUyYaAX JOcTaTouHa JIA OOpasoBanna 0,6 mM? HOBOM MOBepxHocTu Ha Kaw 
Abt KyO. CAHTHMETP CTeKa, YTO COOTBETCTBYeT pas pOO/eHHIO cTeKsIa Ha Wa 
CTHUbI pasmepom mopsyKa 10 yp. Oro OOpacuser octeKT WucneprupoBanna CT 
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AO NOpowKoobpasnoro cocTosHHA, HaOwofaembili B H3BeCTHOM culy4ae 
bIBA OaTAaBCKHX CJIe30K. bf 
[ipyroe Baxknoe creqcraue bopmyspt (1) y2ke ObwI0 NomyyeHo B pabore (5): 
SbIBAeTCA, UTO BEJIHYHHA HANPAXKeCHHH Ha MOBEPXHOCTH CTeKIa MOXKET ObITb 


Q2 = 04 OF. 08 40 


Hc. 2. IlonapH3alHOHHO-OMTHYeCKad KapTHHa, HaOwOsaeMasi MpH CKBO3HOM Mpocse- 
UHBaHHH 3aKasIeHHOrO Wapa. CrsOlWHad HHUA BbIYHCIeHa MO dopmyse (6) 


ejemeHa MO cpeyqHemMy JBylpenommeHuio A> HaOsofaeMOMy BAONb sy4a 
AKCHMAJIbBHOM Pa3HOCTbIO XOfa. ITOT MpOcTol MpHeM MO3sBONAeT HeEMOCpe- 


™N 
NSS 


x 


Puc. 3. Pacnpegemenne Wenublx H W3THOHBIX HanpsxKeHHH (B KI'/MM*) B 3aKameH- 

HOM KOpO6OBOM JHHINe MO JaHHbIM OfTHYecKoro UccHeyoBaHHA. HanpsoKenns, 

CBAZAHHbIC C B3AHMOJeHCTBHeEM CNOEB CTeKsIAa, MapasJIebHbIX MOBePXHOCTH H3jle- 

TMA, Naor JOMOMHMTeNbHO: B cpeqHHx cnomx — pacrsxKenne | KI'/mM?, Ha TO0- 

BepXHOCTH cTekma — caKaTHe 2 KI/mM?. Ha dotorpapun — Buy AHIMA B MOC 
KOM CKDPelIeHHOM MOsApHCKONe C YYBCTBHTeIbHOM MacTHHKOH 


HHO OCHHTb BeMYMHY HalpsxKeHHH, YMpPOUHAIONNX HIM OCNAOAAIOUINX 
PXHOCTb CTeKJIa Ha JIOGOM BBIITYKJIOM yuacTKe H3feHA. ) 

JHTepeCHbIe BOSMOMKHOCTH OTKPbIBaeT MOMAPHSaMOHHO-ONTHYCCKHH MeTO 
MCCeOBAHHA pacipefeseHHA HaNps2%KeHHIt B 3akaJICHHbIX COCyMax H o6e- 
cax. B cay4ae OceBol CHMMETPHH MOFyT ObITb HCMOJIb3OBAaHbI PesyJIbTAaTbl 
yrbi (7), Pe YpaBHeHHA PaBHOBeCHA TOHKUX yIIpyrux o6oo0ueK Onlin Tpeocdpa- 
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30BaHbI TAKHM OOpa30M, YTOObI BCe YCHJIHA H MOMEHTbI ObWIM BbIparxKeHbl Yepes 
pa3HOCTh OKPy2XKHBIX TJ*H MepHAHOHAIbHDIX S cud. OTO MpHBOAUT K COOTHO- 


IW@HHAM: 
rf (S)=-'e( “)=T-S, (7) 


‘ds \cos @ sin 9 
KOTOPble MOKHO paCCMaTpHBaTb, KaK OOOOMWeHHE H3BeCTHBIX ypaBHeHH JIame— 
MakcBesia; CipaBeqHBbIX JJIA MIOCKOrO HalIpsXxKeHHOrO COCTOAHUA. Sfecb 
: r—pajuyc MapannenmbHoro kpyra; 
eZ 0 S — paccTOAHHe BOb MepHyMaHa; ¢— 


6, 

7 Mpota (yrou MexKyy OcbIO OOOJOUKH 
HOpMaJIbIO K ee NOBepxHocTH); NV — re- 
pepespiBaioulan cusia. MepHqvonaub- 


Hpie M u_ xkompuespie K MOMEeHTDbI 
MOryT ObITb B PAC BaXKHbIX CILyIaeB 
OW€HEHbI MO pacipefemeHuto  mepepe- 
6,  3bIBaloWux cH. B wacTHOCTH, AJA 

WHJIMH]pHueckOH OOOOUKH, a TakxKe 
Puc. 4. Pacnpemenenne IByNpeoMieHHA TUT SUOOCIEIX Moe ee ae 
(u/em) BepxHsia KpuBas M erHBIX Hanps-  YYACTKOB O6O0UKH BpalleHHA BBITIOJI- 
»keHHH (KI'/MM?)B 3aKaleHHOM yucKe. Ha- HAeCTCH COOTHOLICHHE 


“495 0 


IIps2KeHHA, CBASAHHBIC C B3aHMOjleHCTBH- dM 
eM CJIOCB CTeKIA, NapaJIeCJIbHbIX MOBeEpx- = N. (8) 
HOCTH H3JeJIHA, WAlOT JONOJIHHTCJIBHO: B ds 


cpeqHHx cnosx— pactaxKenne 0,5xT'/mm?, 


Ha mopepxHocTu — cxKaTHe | xI/mm? Ha puc. 3 IpHBemeHbI pesybTAaThI 


. IPHM€HeHH A MeTO/JIa K AHaJIM3y HallpsaAxKe- 
HHH B 3aKaJICHHOM H3JeJIHH CJIOKHOH (OpPMbI, ABJIAIOLNEMCA THMMYHbIM KOpO6o- 
BbIM JHHIeM (CbepHyecKoe AHHUe C OTOOPTOBKOH MH MaBHbIM TepexooM m0 
Toponyy). Benmunna WenHblx OKpyKHbIX o(7) = 7/a, WenHbIX MepHAHOHAJIbHbIX 


o()= S/d WM W3rHOHbIX MepHyMOHabubIx o() = 6M/a? nanpsaxenul (a — Tosn- 


UlMHa cTekyla) yKka3aHa B KI'/mm?. MuTepecuo 3ameTuTb, 4TO paspyuieHHe u3ze- 
HH TpH WapaltaHuw MpOucxXoAMIO TOMbKO B TOM CJIy4ae, Kora Wapanvubl 
HaHOCHJIMCb Ha y4ACTKAX, Ha KOTOPEIX TeopHA MpeACKasbiBadla BbIXO| Ha NOBEPX- 
HOCTb CTeKJIa HalpAxKeHHH pacTAKeHHA. 

IIpeqembHbim mepexofom u3 (8) npu N =o =O ur=s nomyyaem cayyait 
MuI0CKOro 3aKaleHHoro Wucka. Ha puc. 4 npelcTaBeHbl pesymbTaTHI ONTHYEC- 
KOFO MCCJIeqOBaHNA pacipeweseHHA HallpAxKeHHH B Ducke AuameTpom 120 mm. 
YuuTbipad 3HaveHHe oToyNmpyroH noctosHHol C = 3,2-10°? cm?/KI, oTme- 
yaeM, YTO OJHOBPeMCHHO C YIIPOUHeHHeM KpaeB ucKa, Pe HaNpAKeHHA CHKATHA 
mocturarwT os”) = —7,5 xI/mm?, wHa6mofaetca ocna6eHHe IeHTpaJIbHOrO 


yuacTKa BCJIeXCTBHe JBYCTOPOHHErO pacTs2xKeHHA, paBHoro mpumepuxo 1,1 KI'/mM?. 
Heo6xo2uMo nokyepKHyTb, 4YTO B Cayyanx puc. 3 u 4 LeNHBIe HM U3rHOHBIE 
HallpA2KCHHA HAMHOLO MIpeBOCXOAT HallpAKeHHA, CBAZAHHbIe C B3AHMOJeliCcTBHeEM 
CO€B CTEKIa, MapaJVJIebHbIX NMOBEPXHOCTH H3NeNHA, T. €. Te HANPAXKeHUA, Ha 
KOTOpble NO CHX MOP TOIbKO H OOpalanocb BHuMaHKHe. Ilo-BuquMOMY, HMeHHO 
OTCYTCTBHe NaHHbIX NO BeEMMYHHE HM pacnpeyedenuio HalpsAxKeHUl, CBASAHHBIX 
C B3AMMOJeCHCTBHeM CMCXKHBIX YYaCTKOB 3aKAJICHHBIX CTeKON3Zeuli, HW ABH- 
JIOCb MPHYHHOH Heya MHOFHX NONITOK CYMeCTBeEHHO paClIHMPHTb aCCOpTHMeHT 
3aKaJICHHBIX CTCKOJ, IIPHMCHACMBIX B Pa3JIMUHbIX OTPaCIAX TeEXHUKH. 


Mockosckuli  XHMHKO-TexHOOrHYecKHit ~=HMHCTHTYT Tlocrynuso 
um. JJ. WU. Menyeneesa 4 VII 1956 


UHMTHPOBAHHAA JIATEPATYPA 


1H. UW. Kutakropogrzckuh, B. J. Unnen6om AH, 1 43, 
2B. Jl. Angen6om, KT, 24, 925 (1954). *H. UM. Kus a i ae Bee 
C. A. [etuuux, JAH, 50, 181 (1945). 4B. JL. Uunen6o M, Tonspnsanvonno- 
onTHYeckoe HCCeOBaHHe BHYTPeHHHX HanpsxKeHni B creKnousqenuax, J[uccepranus, Mock 
XHM. -TEXHOM. uucr. uM. JJ. MW. Menneneepa, 1955. 5B. JI. Un meuH6om, KKTO® 26 370 
(1956). $J. H. Adams, E. D. Williamson, J. Frankl. Inst., 190, 597, 835 
(1920). 7B. J. Uugen6om, JKT, 25, 256 (1955). ae ik 
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AHorsagn Akaygemun nayr CCCP 
1957. Tom 114, Ne 2 


TEXHHYECKAA PH3HKA 


B. J. KY4HH 


3ABHCHMOCTb 3JIEKTPHYECKOH MPOUHOCTH HOHHbIX 
KPHCTAJIWJIOB OT TEMMEPATYPbI 


(ITpedcmasnexno axademuxom A. P. Hope 28 XII 1956) 


C MOMOUbIO SIEKTPOHHOTO OCIMINOrpada MbI H3MepsAJIH 3/IeKTPHYeCKy10 

/ MpouHoctb MOHOKpuctaioB NaCl, KBr, KCl u KJ 8B nyreppane temnepatyp 

oT —130° no +150° C Ha mMocTOAHHOM HalpsAxKeHHH HM MMIMYysIbCax JVWIMTeIbHO- 
cTb1o (10 410°) cek. Bpamucb o6pas3- » 

IlbI C MOycdepHyecKOH BbITOUKOH WHa- Gem 

MeTpoM 8 MM. TosHHa OOpasiloB B Ca- 47.48 

MOM TOHKOM MECTE, re IpOHCXOAHII Mpo- 


Oo papusach 150 yu. Brrrouka u mporu- 4 
BOMOJO2KHAA eH CTOPOHA OOpasila NOKPbI- i 
BaJIHCb OJIOBOM, PaCIIblICHHbIM B BaKy- + 
OS 34g ne 
ye. Ha kaxkyy1o TouKy Opasocb 3 f 
oOpasnos. IIpo6oH mponsBoquicA Ha 9 
(pouTe OJHHOUHOTO HMITyJIbCca. sop? ip 5 i 
Uro6Obl u36eKaTb BO3HHKHOBCHHA j 
MeXaHHYeCKHX HaMpsKeHHi, CKOPOCTh Puc. 1. 3apucHMocTb 91leKTpHyecKoli 
mipounoctu NaCl or Temneparyppi 


 OXJIaKIeHHA HW HarpeBaHHaA OOpaslloB 
paccuuTpiBasacb u Aa NaCl oxa3auacb 
paBHow 5,2°/muu (?). B WelicTBHTeIbHOCTH CKOPOCTb H3M€HeCHHA TeMMepaTypbI 
He mpesBbiuiasa 2°/MHH. 
Ha puce. 1 npeqcraBneHbl pesybTaTbl H3MePeHHH JeKTPHYeECKON MpOdHOCTH 
NaCl npv pa3M4HbIX TemMepaTypax 
Ofcm Ha NOCTOAHHOM HalpsxKeHHH VW UM- 
gt ee ete te a NUCL i Ecax INTE bHOCTBIO (10,* 4-10.) 


—w 


6 
20:10 
>_> Kel cek. (8aBHCHMOCTb IpHBeeHa No cpes- 
5 A ee KBr «=| «CHM )«6apHpMeTHYeCKHM 3HAYCHHAM). 
$9 pases a AHaJIOPHUHbIe Pe3YJIbTAaTb! MOJYYeHbI 
4 u aaa KCl, KBr, KJ. puseqennaa 
10 : 3aBHCHMOCTb 93JIEKTpH4¥eCKOH mpou- 
mn ~ 1) Do 100 HOCTH HOHHbIX KPHCTaJJIOB OT TeM- 
Puc. 2. SaBHcHMocTb 9eKTpHyecKoli Hepat y Dbl HWA Wave MaKCHMYMa JWI 
mpouoctw NaCl, KCl, KBr u KJ or 3TOH 3ABHCHMOCTH YJOBJIETBOPHTeIb- 
Be Dany ABCax | AME ID. HO OObACHAIOTCA TeOpHel IIeKTPH- 
a) ee, yYeCKOFO MpO60d HOHHBIX KPHCTaJIJIOB 
@Dpenmuxa (?). 


IIpu Q1uTembHOCTH IIpHioxwKeHHA HampsaxeHua (1,1--3,1)10°% ceKx. amexK- 
TpHYeCKadA MPOYWHOCTh YKa3aHHbIX HOHHBIX KPHCTaJJIOB He 3aBHCHT OT TemIe- 
parypni (puc. 2) uw mourn B 2 pa3a Ooube, YeEM Ha HMIYJIbCaX [IMTeJIbHOCTbIO 
mo * CCK. 

Hes3aBHCHMOCTb 3JIEKTpHYeCKOH MpOYHOCTH OT TemMepaTypbl IPH YJIbTpako- 
POTKUX JH TEbHOCTAX MIPHAOKEHHA Hap AKEHUA HM KOJMYECTBCHHO, HH Kayect- 
BeHHO He corslacyeTCA HH C OfHOM U3 cCyWecTBYIOWMx TeopHli MpoOoA TBepAbIX 
qmanekTpuKoB. MoxHo mpeqmonoxHTb, YTO B 9TOM Cilydae MPOHCXOAUT MeXa- 
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HUYeCKOe paspylleHHe AMQICKTPHKa MOA AeMCTBHeM CHJIbHOLO d/IeKTPHYeCKOPO 
Noa, Ha YO yKa3blBamocb pauee (°,*). 

[Ipu nepenanpaxenhax Ha oOpasile, B 2 + 3 pasa OONbIIMX €FO SJIEKTPH- 
yeCKOH MpOYHOCTH, MeXaHHYeCKHe YCHJIHA, BOSHUKAIOUME B o6pa3ie nox AelicT- 
BHeEM 9JIEKTpHYeCKOrO MONA, OyAyT MpOMOPUHOHAaJIbHbI KBaWpaTy Hallps2KeH- 
HOCTH HOI H MOLyT 3HaYHTebHO NpeB3OUTH MeXaHHYeCKy!lO NPONHOCTb ]H- 
3JI@EKTPHKa. 

Ha puc. 3 qaHbl BOJbT-CeKYHAHbIe XAPAKTEPHCTHKH AA NaCl TIpH pasHbIXx 
TeMMlepaTypax. OyleKTPpHYeCKad IPOYHOCTh MPH JJIMTEIbHOCTH BOSWCHCTBHA Ha- 
mpsKkenua 107° cek. MeHbIUe, YEM 3JIEKTpHYeCKaA MpOYHOCTh MPH MOCTOAHHOM 
HallpAxKeHHH, YTO OOBACHACTCA JeHCTBHeEM oObeMHOrO 3apsxaya, OOpasyrolleroca 
[IPH Hallp #2KeHH AX LJIMTeJIbHOCTbIO OOJIb- 
we 10°§ cex. ToT dakT, 4TO yKasaHHoe 
ABJICHHe HaOIMIOMaeTCA TOJIbKO IPH TeM- 
nepatypax Bbille 0°, NOKasbiBaeT, YTO 
OO6beMHBIN 3apsAl B MOHHbIX KpHCTAaJI- 
jax HMeeT HOHHOe Mpoucxoxyenne (°) 
HM MOBbILMAeT 3IEKTPHYECKYIO IIPOUHOCTH. 
Jina KCl, KBr u KJ Bosbt-cekyHHbIe 
XapaKTe€pHCTHKH aHaJIOrMuHbl. 

} 1 eth. TIpupeqeHHble 3aBHCHMOCTH M03BOJ1A- 
0’ 0 0% 0% 0 * cekco JOT ONPeeHTb Cpe HIOIOMpOOMMKHTEb- 
Puc. 3. BombtT-cekyHHble XapaKTepHCTH- HOCTB HM) CPCQHIOIO ‘CKOPOCTb) Paci pee 


6 
kw NaCl mpu pasmmunprx Temneparypax PaHeHHA paspaya (°) H MX M3MeHeHHe 
C H3MCHeHHeM TemMepaTypbl JIA pac- 


“CMaTPHBaeMBIX HOHHbIX KPHCTAJIJIOB. 
TIpofomKuTeIbHOCTh pa3pxayla ompeyenamacb M3 OCWMINOrpaMM KaK BDpeMa, 
B TeYCHHE KOTOPOFO HallpAXKCHHOCTb BHEIIHEFO JICKTPHYECKOFO NOJIA Ha OOpas- 
Il@ H3MCHACTCA OT a HO Pile ign — 9JIEKTpH4eCKad MpOYHOCTh JaHHOrO KPH- 
cTaslia pH TakOH JWIHTeIbHOCTH BO3- 
JeHCTBUA HallpAKeHHA, IPH KOTOpOHere 
He HaOmoqaeTCA 3aMa3qbIBAHHA pasps- 
qa (B Hallem caryyae F) onpeyensnocb 


KaK 9JIEKTpH4eCKad MpO4HOCTh pH WIH- 
T@JIbDHOCTH BO3eHCTBHA HanpsxKeHHA 
nopayKa 107° + 107" cex.), a P—2neK- 
TpHYeCKad MpOUHOCTb TOrO *%Ke KpHCTadJ- 
Ja MIpH AJIMTebHOCTH BO3eHCTBUA Ha- 
npaxenua (1,1 + 3,1) 10°§ cex. IIpu 
3TOM Ipeqmomarasocb, 4TO (OpMupo- ~200 ~100 i] 100 200° 
Pee ba are a ae ene Puc. 4. SapucumocTb cKopocTu pacmpocr- 
HaNPAXKCHHOCTH MOM B MMSICKTPHKE jp ayeuna paspana p xKpuctasax NaCl, 
JOCTHTaeT TIpOOMBHOH BeJIHMUMHbI TPH KCl, KBru KJ or Temnepatyppt 
IMTeIbHOCTH BOSeHCTBHA HalpsxKe- 

HHA mopsyka 1078 — 10°? cex. 

Ha puc. 4 mpuBeyeno uSMeHeHHe CKOpOocTH pacnpocTpanenusa paspsifa B 3a- 
BHCHMOCTH OT TemllepatTypbl Avia Kpuctannos NaCl, KCl, KBr u KJ. Ecau 
YueCTb MpHOMMKeHHOCTh pacueToB Dpenuxa, TO cormacve NOMYYeCHHBIX JaH- 
HbIX JIA %p UV C BbIBOMaMH U3 TeopuH Ppemnxa MOXKHO CUHTAaTb YOBIETBO- 
PHTeJIbHbIM. 

YBeJIMYeHHe CKOPOCTH PasBHTHA paspsAqa Cc POCTOM TemMepaTYyPbI MOXKHO, 10- 
BUMMOMY, OObACHHTb YBeMYCHHeEM JWIHMHbI CBOOOAHOTO mpobera deKTPOHOB, 
Tak Kak C MOBbINICHHeM TeMepaTypbl NOCTOAHHAA KPUCTaNMMYeCKOH pemieTKH 
pacter. IIpu tTemnepatypax BbIle KpHTHYeCKOH TeMOBbIe KOMeEOAHUA HOHOB 
pe3sKO BOspacTaioT, YTO MPHBOAMT K CHMXKeHHIO CKOPOCTH pasBUTHA paspsaya. 

IIpH pasIM4HbIxX JIMTENbHOCTAX MpHJIOKeHUA HaNps2KeHHA pH pa3viuu- 
HbIX TEMNepaTypax IICKTPHYeCKaH MPOYHOCTb H BPeMA pasBUTUA paspsa Tem 
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BbILUe, YeM OONbINe SHEPruA KPUCTAIMMYeCKOH pemerKu (7). Haodopor, cKOpocTb 
)ASBUTHA paspAya pacTeT C YMCHbICHHEM S9HEPIHH pellerKH. 

+ Astop OnarogapuT mpod. A. A. Bopo6beBa 3a MOMOLILY pH BbINOHEHHH 
aooTh! H OOCyKeHHe NOMYYCHHBIX Pe3ybTATOB. 


TomcKHi momMTexHHuecKHH WHCTHTYT Iloctynuio 
um. C. M. Kuposa ‘ 22 XI 1956 


IMTMUPOBAHHAS JIMNTEPATYPA 


1B. Tl. Kyunn, ss. Tomcx. nomutexu. unct., 93 (1956). 2H. Fréhtlich, 
B.. Piaranjape, Proc. Phys. Soc/, B69, 433,:21 (1956).. ® BE.) K. Sasiagzos- 
~Kaa, J\uccepranua, Tomek, 1955. *R. Cooper, A. A. Wallace, Proc. Phys. 
Soc., B66, 1113 (1953).45 T. A. Bopo6pbes, B. W. Kyuunu; U3. Tomer. nomutexu. 
aucT., 93 (1956). °T. A. BopoObes, KST®, 30, 2, 256 (1956), 7A. A. Bopo- 
Jbpes, KTP, 10, 183 (1940). : 


Horsann Axagemuun nwayk CCCP 


" 1957. Tom 114, Ns 2 


TEXHHYECKAA ®PH3SHKA 


B. B. COJIOMOBHHKOB u A. M. BATKOB 
OB ONTHMAJIbBHbIX XAPAKTEPHCTHKAX OJHOFO KJIACCA 
CAMOHACTPAHBAIOWHXCA JWMHAMHYECKHX CHCTEM 
C MEPEMEHHbIMH MAPAMETPAMH 


(IIpedcmaezeno axademuxom H. H. Bozoatw6osem 3 VII 1956) 


TIpegnom0xXHM, TO JMHaMMyecKad CHCTeMa HaxOfHTCH NO BJIMAHHEM 
mloMexu n(t) H YTO B HeKOTOPbI; MOMe€HT BpPeMeHH Ha ee BXOJ MofaeTcA 
nouesublt curHan g(t). TlonesHpii cuHrHam Mbl OyeM C4HTATb HeEKOTOPOM 
3ayaHHoH (byHKUMeH BpeMeHH. OTHOCHTebHO NOMeXH 7 (¢) MbI TIpeANOI02%KUM, 
4TO OHA ABJIAeTCA CyYaHHOH dyHKWHvel C paBHbIM HyJO CpeqHHM 3HayeHHeM 
WM C H3BeCTHOM KOppeAWHOHHOK cbyHKuHen R (ft, 6). 

Sayaua paOoTbl COCTOHT B TOM, 4TOOBI AaTb METO ONpeseseHHA HMMITyJIbC- 
Ho epexoqHoi dyHKuuH cucTempl R(t, +t), OOecMeuHBatouleH MHHHMYM 
CYMMbI KBajipaTOB JMHaMMUeCKOH ¢, (t) HIM HeCIyYaHHOH u cpeqHeKBaypaTH- 
YeCKOH x(t) OUIMOOK, T. €. MHHHMyM BbIPaxKeHHA 


E* (t) = 5 (t) + ex (£) 0? (2), (1) 


B JlOOOH MOMeHT BpeMeHH ft H OHOBPEMCHHO YJOBJIETBOPAIOMLeH YyCJOBHIO 
(PH3M4eCKOH OCYIeCTBHMOCTH (CM., HalipHMep (*)), 


fe ban i= OR a ce) (2) 


rye t—MOMeHT MIPHsOwKeHHA BoseicTBHA g(t); (t)—cdyHKuHA  Beca, 
NOSBONAIOWMaA, HallpHMep, MOJyuaTb 3ayaHHylo JHHAaMMYeCKyIO OWHOKy B 
OMpeeJIeHHbIH MOMCHT BPeMeHH. 

IIpeqnoso0x%xKuM, YTO KoppetAuHOHHaA dyHKunA R(t, 6) umeer 2q uenpe- 
PHIBHBIX TIPOHSBOJHEIX, a (PpyHKunA g(t), Tak Ke Kak u n(t), Auddepenun- 
pyema g pas. Torjla cBA3b MexKy BXOJIOM 


y(t) =e (ft) +2(2) (3) 
HW BbIXOfOM x(t) MOXKeT ObITb TipescTaBseHa B BH (?) 
q t 


x)= 3} | yd wilt, 9), (4) 

i=0 —oo 
rye w(t, t)— PyHKWMM C OrpaHHyeHHbIM H3MeHeHHeM, HempepbiBHble BHYTPH 
HHTepBasla (— oo, ¢) HM, BO3MOXKHO, HMeIONIMe CKaYKM NepBoro poja mpH 


{= , TaK 4TO HHTerpadbl CTubTbeca B (4) cymlecTByIOT. 
IIpu ykasanubix B TeKCTe JOMymleHHAX BMecTo (4) MOXKHO HalucaTb 


ao : dw, (t, T) q | 
“O=> | oO at1 [yee ovo@] , © 
i=0 —oo i=0 See 
rye w} — BeMYMHbI CKauKOB (yHKUHH w;(t, t) np t =-. 


Mnrerpupya B (5) no yacTaM M NpoMsBeqaA HeKOTOpble mpecbpasoBaHuA, 
nosyuuM 
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t 


q 
r= VyMet ra+[N yao] (6) 


rye 
w; (t, 7) q Os 
R(t, eae i + AL(E, 0) = wht, 0) + S(—1)-# see Ty 
i=0 r=i4+1 a 
’ (7) 
Corsacuo (6), auc AIA JHHAMHYeCKOH OWMOKU 
at) =2— Veerte, 9a —[S320 (6) ato) 


H BbIpaxKeHHe JIA Ses olumHOKH 


2, (= (neoae, a+ [S00 (480 ‘|. (9) 


Ha ocuoze (8) u (9) Haliyem k(t, *) Tak, 4TOObI BewHUHHa E?, onpeye- 
maemasa (1), HMea MHHHMyM B KaxXKJbIii MOMeHT BpeMeHH. Tlomb3ysicb o6pnry- 
HbIMH IIPH€MaMH BapHallHOHHOrO HCUHCJICHHA, HalijeM, YTO HeOOXO,uMOe H 
MOCTaTOUHOe YCJIOBHeE JIA STOO 3aKsIOUAeTCA B TOM, uTOOHI dbyHKuUaA R(t, t) 
YNOBJIETBOPAJIa HHTerpaJIbHOMY YpaBHeHHIo 

t 


| PAR, N+e cg WIRE 6)d0+ 


q a 
HD {20 ) PRED + 9 (gl (0) AC | = g(t) g() mput >. (10) 

— o=t 

PaccMOTpHM MeTOJ| peleHHA HHTerpasbHOrO ypaBHeHua (10)' qua cryuaa 
CTaUMOHApHbIX * CJIyYaHHbIX MoMex n(t), HMeIOWIHX JpOOHO-pallHOHaJIbHy!0: 
CMeKTPaJIbHy!0 MIOTHOCTh S,(@) Buya 


2 yy2 200°" + byw? +... bm 11): 
Syn (Oy a INES (jo) | N dy 027 + a, 2 a +a, 2 ( ) 


rye byHKkuua VY, (s) He coqepXKUT MOMOCOB HU HYVJiel B WpaBOH MOJIYMJIOCKOCTH s. 
Ecuu BBeCTH JIHHeliHble CAMOCOMNpsAKeHHbIe AuppepeHMaJIbHbIe ONepaTOpbl 


m n 
M, (p) = Si(—1)"—#b; ptm, Le (p) = (14a pwr, (12) 
i=0 = 
p=d/dt, TO nerKO BUJeTb, YTO KOPpeNAUMOHHaA cyHKuNA R(t, 9), Coor- 
3eTCTBYIOUIaA S, (wm), ONpesemAeTCA ypaBHeHHeM 


R(c, 6) = N?M.(p) G(s, 9), (13) 
“ye G (t, 0) — bynkuna [puna camoconpsxeHHOu APS Erte CHCTEMBI. 
(2) si) lim: zih) (c) == oe Ze) (e\ex(), ee=O, .,(a— 1). 


¥Y UHTHIBAA (13), EL a (10) MOXKHO Tpeo6pa3s0BaTb K BULLY 


12 (t) N2M, [loc b) R(t, nao + [y TEO e ol] = 


=f 


< ; 0 \ ~ 
= g (*) le (t) — Sg () BE, 2 ae t>«. (14) 
i=0 
* Merton pellleHHA MOXKeT OblITh MpHMeHeH H B Cylyyae OMpeeeHHOrO Ksacca HeCTAalHO- 
{apHbIX MOMex, paccMOTpeHHOrO B (?). 
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OoosHayan JA COKpalleHHsA 3aNHCH OTHOLIeHHe BbIParxKeHH B KBaj|paTHBIX 
CKOOKaX B MpaBoli ws JeBo uacTAx paBencTBa (14) uepes D (ct), Nou1yauM B 
ABHOM Buje WHHeHHOe HeoHOpoyHoe AudpepenivasIbHoe ypaBHeHHe NOpAAKa 
2m c MOCTOAHHbIMU KOSPPHUMeEHTaMu 


M,(p) [D (=) = g (*)- (ay 

Ero o6ulee pellieHHe ~ 
2m—1 

D(x) = dG. ee + Mee 2.(o)1, (16) 
p=0 


rye hy, — KOpHH XapakTepHCTuyecKOrO ypaBHeHHA 
M (hy) = 0 (17) 


u uepes Mz" [g(t)] o6o3HayeHo uacTHOoe pellieHue ypaBHenus (15). 
Hasoxum Ha o6mee pemenve (16) ycmoBue 
limD™ (ct) =0, p=0, 1, 2,..., m—1. (18) 
Ha ocnopanuu (14) u (16), yautpipaa, uro G(ct, 8) ecrb bynkuna puna, 
TlOJIYYHM 


kt D=aam{eO—> le? AC, a)Jo=t} Le{D (5)] — 
t 


sam | LIDOlEMAE ds, t >. (19) 


—o 


QTo HeoHOpoAHoe HHTerpaybHOe ypaBHeHHe M®peyrombMa BTOporo poja 
C BbIPOKACHHBIM ApoM. Ero peeve uMeeT BUA 


L.[D (| A(d) 
ie eyyetted PN ee ia (20) 
a2 (1) N24 J Lo [D (6)] g (0) 40 


rye 


g : 
A(t) =g(t)— Dy [ge (DAE, o)lones (21) 


i=0 


m-+q-+ 1 TponsBoNbHbIX NOCTOAHHBIX, COfepxKANUXCA B PelleHHH, MOXHO 
NOYYHTb, ToycTapuB (20) B (10). 

PaccMOTpuM HeKOTOPbI€ YaCTHbIe CuyYan MOMyYeHHOrO pewleHus. 

Ecam g(t) mpymox%eHo kK cuHcTemMe B MOMeHT BpemeHu ¢t =O, TO aA 
onpeyenenuan k(t, t) MOXKHO MOMb380BaTbCA TOM 2%e cbopmysol (20), 3amMeHHB 
JiMlb B HHTerpayieé HMKHHH Mpeed MHTerpHpoBaHusa, paBHbIt —oo, Ha 0. 

B cuyyae moMex Gesoro wlyMa, HMeOUIHX KOppeNANMOHHYIO dyHKIHIO 
N*6(t— 6), BbIpaxkenve (20) npuHumaeT Buy 


b(t, =) == SOA lho, (22). 
N2(t)+ J g2(0) do 
0 


M3 KOTOPOrO ACHO, YTO B STOM CJyyae cbyHkuuA A(t, t) wMeeT TOMbKO 
CKaukH HM HE HMeeT PaspbIBOB BTOporo poga mpu t = +. 

IIpumep 1. Ilycrs nonesuprit curnan mpeqcraprser coboi{ eqHHHUIHYtO 
cTynenuatyio dyHKunio J (t), a nomexu nit) umelor XapakTep Oeyloro IlyMa. 
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-Orfla u3 (22) mpu }* = 1 nony4HM pemienne, He saBucatiee oT t, BUA 
e 


1 
t>0, (23) 


k(t)= N2¢ + ¢’ 


{ peakKWHA CHCTEMBbI 


1 
x(t) = yay (24) 

IIpumep 2. Iycts g(t) =at, a nomexu n(t), KaK MH paHee, ABJIAIOTCH 
€JIbIM IyMOM. B 3Tom cyrygae npu 2=1 u3 (22) nomnyuHM 


k(t GG 
(> qpapys: $2720, (25) 


N2 


EY = ¢/3-4-N®/ a? 


(26) 


SaMeTHM, 4TO IPH aHaJIOrHUHBIX yCJIOBHAX OMTHMaIbHaA CHCTeMa c MO- 
TOAHHBIMH MapaMeTpaMu corsiacHo (*) pH ¢,(t) =O uMeeT cpeqHeKBaypa- 
HUeCKY!O OLIHOKY 


Sex = wa ° (27) 


Viz cpapuenua (26) u (27) ovesuquo, uro: a) E*<e2 upu Bcex ¢t >T; 
i) E?->0 npu to, torga Kak eZ = const. 

CyemaeM HeCKOJIbKO 3aKJIOUHTEIbHBIX 3aMeuaHHil. 

1. []puHatad nocTaHoBKa 3aauH MpHBOAUT K CHCTeMaM Cc «O6eCKOHedHO! 
laMATbIOy C TIepeMeHHbIMH TapaMeTpaMH lake B cylyyae cCTallWOHapHbix 
IYYaHHbIX MOMeX. OTOT KwaccC CHCTeEM MO3BONHeT JOOHTECH acuMnTOTHye- 
“KOrO YMeHblueHHA oWwMOKH EL? (ft) co BpeMeHeM. 

2. IIpunaTpii KpuTepuii Aunamuyueckoli TouHOcTH (1) xapakTepusyeT m0- 
3eJ[EHHeE CHCTeMbI He TOJIbKO B YCTAHOBHBINeMCA, HO H B IlepeXOJHOM Tpotecce, 
3bISbIBACMOM BOSJeHCTBHeM Q(f), MOSBOJIAA MOJIYYHTb 3afaHHOe COOTHOLMIeHHe Me- 
Ky JHHAMHYeCKON MH CJyYaHHOH OWIMOKOH B pa3JIHYHbIe MOMCHTbI BPeMeHH. 

3. [lomyyeHHaa OMTHMaJIbHad MMINYyJIbcHad TNepexoquasn (PyYHKUMs BHO 
saBMCHT OT MHOBCHHBIX 3HaYeHHH MOJIe3HOrO CHrHaJla HW KOPpeJIAWMOHHOK PyHK- 
[HH MIOMe€XH. OTO yKa3bIBaeT Ha TO, YTO paCCMOTPeHHbI B paoore Klacc JMHaMH- 
[@CKUX CHCTeM, XapaKTepH3yeMblit MHHUMYMOM cyMMapHon ommO6Ku E? B Kkax- 
{bIM MOMeCHT BpeMeHH, JOUKeH OOJIaaTb CBOHCTBOM CaMOHaCTpaHBaTbCc”, T. e. 
i3MC€HATb CBOHM JMHAaMHYeCKHe CBOHCTBa B 3ABHCHMOCTH OT yKa3aHHbIX Xapak- 
SepHCTHK BXOMHOrO CHrHaa. 

OJUH H3 BOSMOXHbIX CHOCOOOB peasIH3alHH TakOrO pola CaMOHaCTpaHBalo- 
IMXCA CHCTeEM MOXET ObITb OCHOBAH Ha IIPHMCHEHHH BbIYHCJIMTeIbHOM MALUHHBI, 
IPHONM2KeHHO OMpeyemAIOMleH MIHOBeHHbIe 3HaYeHHA TNOe3HOrO CHrHaJa HU 
KOPpeJIAWHOHHY!IO (YHKLMIO MOMeXH. 


VuctuTyT aBTOMaTHKH H TeleMexaHHKH Tocrynuso 
Axayemun Hayk CCCP 2 VII 1956 


IMTUPOBAHHAS JIATEPATYPA 


tba ba GC. OuKO R OBH HM KOB, Brefenue BCTaTHCTHYeCKy!oO JHHAMUKY CHCTeM aBTOMATHYe- 
‘koro ynpapnenua, M., 1952. ? GiaDof ph, M. Woodbury, Trans. Am. Math. Soc., 
eo (1952). i Zadeh, Me Ragazzini, J. Appl. Phys., 21, 645 (1950). 


Jlokaagn Arkagemunu nayk CCCP 


\ 1957. Tom 114, Ne 2 


QITEKTPOTEXHHKA 


A. JI. XAPKEBHY 


METO), NPHBJIMDKEHHOM OWEHKHM MPOMYCKHOM 
CNOCOBHOCTH JIBYX3BEHHOM KOMMYTALWHOHHOH CHCTEMBI 


(ITpedcmasaeno axademuxom B. C. Kyaebakunoim 10 III 1956) 


1. Teopua maccosoro o6cily2KHBaHHA (*) MO3BOIMe€T aHAaJIMTHYCCKH pelllaTb 
3ajlauv, BOSHHKaloljvMe B TemepoHuH. Cpequ TemepOHHbIX 3afay, TpeOyrollux 
IIPHMCHEHHA METOAOB TEOPHH BEPOATHOCTeH, CYUCCTBCHHbIMH JIA HHKeCHEPHOH 
MIpakTHKH ABJIAIOTCA 3aayH pacueTa IIpOMyCKHOM CMOCOOHOCTH MyykKa coequ- 
HMTeJIbHbIX ycTpolictB. Han6onee nomHO (TeopeTHYeCKH H 9KCIICpHMeHTaJIbHO) 
H3Y4eH MOJHOMOCTYNHbIM NMYGOK COeMHHTeIbHBIX ycTpolicTB (7). OueHka mpo- 
HYCKHOM CHOCOOHOCTH COeAHHUTeCJIbHbIX YCTPOHCTB IPH CTYMeHYaTOM BKJIIOUe- 
HMM 6a3sHpyeTcH B OCHOBHOM Ha SKCIICPHMEHTAJIbDHBIX JaHHbIX (°4). B 3HauH- 
TeJIbHO M@HbIUeH CTeMeHH HCCJIeOBaHbl MWyyYKH, OOpasyemble JByYX3BeCHHbIMH 
HW MHOFO3B€HHbIMH KOMMYTALHOHHBIMH CHcTeMaMH. B paOorax (°7) aHbI mpH- 
OJIMXKCHHbIC METOJbI OLCHKH NOTepb (BEPOATHOCTH OTKa3a) B JBYX3BCHHbIX H 
MHOTPO3BeHHbIX KOMMYTAI|HOHHbIX CHCTeMaX. 

B nwacTonmeH 3aMeTKe H3JiaraeTCA MeTO MpHONHKeHHOH OLeCHKH MpOmyckK- 
HOH CMOCOOHOCTH MyuKa COCAMHUTEJIbHbIX YCTPOHCTB, BKJIOUCHHOFO B BbIXOJ[bl 
JBYX3BeEHHOH KOMMYTAlUMOHHOH CHCTeMBI. 

2. PaccmaTpuBaetcA JBYX3BeHHAA KOMMYTAWMOHHaA cHcTema (puc. 1), 
uMeioujad kn BXOQOB H ml BbIXOMOB, COCTOAIad H3 AByX KacKkagop A u B. 
Kaxypli u3 k KOMMyTaTOpOB MepBOro KacKaya COJepKUT NM BXOJOB HU mM BBI- 
XOJOB, a KaxKIbIM M3 mM KOMMYTATOPOB BTOpOrO KacKayla uMeeT k BxooB u f 
BbIXOJIOB. 

KommytTaTopbl llepBoro H BTOPOro KacKajOB COeEAMHEHbI MEX y COOK OObIUHBIM 
CMOCOOOM CMeLIMBalollero BKIIOUeHHA. Ko Bcem ml BEIxoqam paccMaTpHBaemont 
KOMMYTalMOHHOM CHCTeMbI MOKJIOUCHBI COCAHHHTeIbHbIe ycTpoiicTBa, OOpa- 
3ylollve Ny4OK W3 ml COCAMHUTeIbHLIX ycTpolictB. Bce kn BxoqOB KOMMyTAa- 
WHOHHOM CHCTeMbI CUHTaIOTCA COCHHCHHBIMH C MCTOUHHKamMM Temec:bOHHOH 
Harpy3Ku. 

B paccmaTpuBaeMOit KOMMYTallMOHHOM CHCTeMe C TepeMeHHOH JOCTYNHOCTHIO 
KaXKJ]OMY BXOJly CHCTeMbI JOCTYNeH JIOOOH BbIXO], CHCTeMbI, MOKA B CHCTeMe HeT) 
3aHATLIX COCAMHHTEIbDHBIX IyTeH (AA WepBoro BpI3z0Ba). [Ip Hanuyuu OfHOrO: 
3aHATOPO COCAMHHTEIbHOFO MYTH JIA TeX BXOJOB KOMMYTAlIMOHHOHM CHCTeMBI, 
KOTOPbI€ MOPyT HCHOMbSOBaTb STOT COCAMHUTEIbHBIM HYTb, JOCTYMHOCTb BbIXOJOB 
yMeHbluaeTca Ha J M COCTaBUT a, = (m —1)l. [pu i 3anarerx coequHUMTebHBIX: 
NYTAX, HAYUAX OT ONpeeJIEHHOrO KOMMyTaTOpa MlepBoro Kackayla, JOCTYMHOCTb. 
OyqeT paBHa a; = (m — ipl. 

3. IIpeqmaraempiit MeTOA pacueTa MpoOmycKHOH cmocoOHOcTH ny4uKa coequ- 
HHTCJbHBIX YCTPOHCTB, BKJIOYCHHOYO B BbIXO[bI PACCMATPHBAeMOH KOMMYTAILHOH- 
HOM CHCTeMBI, 3aKJOUaeTCA B OTbICKAHHH SKBUBAJICHTHOFO 10 MpOmycKHOl cmo-, 
CoOHOCTH CTyNeHYaTOrO TlyyKa M CBeJeHHH TakHM OOpa3som pacuera pH Ha- 
JMYMU TMepeMeHHoL MOCTYNHOCTH K pacueTy C NOCTOAHHOM ocTyMHOCTDIC 
COCQMHUTEIbUBIX YCTPOHCTB IyykKa. 
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Ilyets Y — tenecbounaa Harpy3ka, cosyjaBaemaa kn UCTOUHNKAaMH, MO{KJO- 
*HHBIMH KO BXOJaM KOMMYTAlHOHHOH CHCTeMBI; UV — YHCIO* COeMMHUTEJbHbIX 
cTpokcts. Torgqa mponyckHasa cnoco6uoctTb 1y4Ka COeAHHUTENbHbIX yCTpOlcTB 
<JIOUCHHOrO B paCCMaTPHBaeMy!O KOMMYTA- , 
MOHHYIO CucTeMy, OyJeT SKBHBaIeHTHa MIpo- 
yCKHOH cmocoOHocTu cryneHyaToro ny4yKka mp 
ICTYMHOCTH Ay, CCIM AIA 3aqanHHoro Y uv = 
= ml notrepu 6yqyT ofMHaKOBHIMH. 

4. OOosHayHM uepes p; NoTepH mpH JO0- 
[yMHOCTH Qj; 4epe3 W; BEPOATHOCTh 3aHATHA 
IWHYPOB (BepOATHOCTA JocTymHOcTH a;). Yemo- 
d€ 9KBHBaJIeHTHOCTA HO MpomycKHolt cno- 
XOHOCTH paccMaTpHBaemMoli cucTeMBI Hi cTY- 


€HyaTOrO NydKa BbIPasHTCA Tora CleqyIOuLuM 
Opa3om: 


m 
>) Pi = Ps, (1) 


i=0 


€ ps=Py,v (ds) =f (a3) —toTrepH B mnyyKe cryneHyaToro BKJIOUeHHA 
HOCTYNHOCTbIO G@, NpH Harpyske Y wu o6mleM Hee COeHHHTeIbHBIX 
ycTpolictB v. CymlecTBo paccMaTpHBae- 
MOrO Tipomecca ompefemneT 9Ty (byHK- 
IHIO p =f (a), KaK HelpepbIBHy!o, MO- 
HOTOHHY!O H yObIBaIOLyt0. 

5. Ecau dbyHkuua p= f(a) MoxeT 
ObITh alMpOKCHMHpOBaHa JIHHeHHO, TO 


Ay = Ss aw; = Ma, (2) 


i=0 


T. €. IKBHBaJIeCHTHAA JOCTYMHOCTb COB- 
TlajylaeT C MaTeMaTH¥UeCCKHM O%XKH]aHveM 
A 8 JlOcTyMHocTH. 
Due ue 6. J{na HemlpepbIBHOH HM MOHOTOH- 
HOH (byHKuHH p=f(a) B rpaHHlax 
ipeymonoxKeHHli, chetaHHbIx B (*), cTp. 92: 


Ay = Y) ai; = Ma. (3) 
i=0 


7. Cootuomenua (2) Hu (3) cnpaBeqmuBbl Takxe JIA [BYX3BeHHbIX 
OMMYTAILMOHHBIX CHCTeEM, Y KOTOPbIX HavaJIbHad JOCTYMHOCTb a) MeHbILIe 
‘CJA BbIXOJOB KOMMYTAILHOHHOM CHCTeMbI (pHC. 2). 


Tloctynuo 
10 III 1956 


WUTHPOBAHHAS JIATEPATYPA 


1A, SA. Xuuuun, Tp. Matem. uct. um. B. A. Crexnopa AH CCCP, 49 (1955). 
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949. 3 E. B. Mapxaid, OcnHoBbl TeEXHHKO-3KOHOMHYeCKOrO MPOeCKTHPOBAHHA TOPOACKHX 
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C. Jacobaeus, Ericsson Techn., Ne 48 (1950). ® HW. B. Dynuu-Bapkos- 
kui, H. B. CMupuos, Teopua BeposTHocTeli H MaTeMaTH¥eCKaA CTATHCTHKAa B TCXHHKe 
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Hoknagn Akaygemun nayrx CCCP 
1957. Tom 114, Ne 2 d 


XHMH 


H. A. AJIPOBA, M. M. KOTOH, 10. H. MAHOB u ®. C. ®JIOPHHCKHNH 


O CBA3H MEXK]Y XHMHYECKHM CTPOEHHEM KAPBO- H 
PETEPOWMKJINYECKHX COEJIMHEHHM HW UX 
CUMHTHJIJIAWMOHHOH AKTHBHOCTbIO 


(1 pedcmaeaexo axademuxom A. H. Tepenuneim 12 XII 1956) 


B wactTosijee BpeMA KpOMe H3BECTHBIX HeOprannyeckuX «ociopos» nosy- 
[HJIM H3BECTHOCTb H WHPOKO NPpHMeHAIOTCA OpraHuyeckue «poctopb» B Bue 
‘PHCTAJJIMYeCKUX, MKMAKOCTHBIX H TaCTMACCOBbIX CIMHTHJIATOPOB. 

Cpequ opraHHyuecKHX COeqHHeEHHH dslyopecupyer OonbUMHCTBO apomaTu- 
ICCKHX YIJIeEBOJOpOAOB H 3HAYHTebHOe YHCIO TeTepOWHKJIMYeCKHX CoOeH- 
1eHHH, MOJI€KYJIbI KOTOPbIX COJepKaT KOJIbIEBbIC CTPYKTYPbI H CONpPAKeHHbIC 
[BOHHBIe CBA3H. 

IlpeycraBiseT HECOMHCHHBIM HHTepec H3y4YeHHe CBA3H Me2K],Y XHMHYeECKHM 
‘TpOeHHeM OpraHH4uecKHX COeMHEHHH WH UX CUMHTHJJIAWHOHHOM AKTHBHOCTbIO 
> IesbIO HAXOMKJCHHA 3aKOHOMEPHOCTeH, MOZBONAIOWIHX CO3aBaTb OpraHHye- 
SKHe CUHMHTHJJIATOPbI © HaHJIYYIUMMH JIOMHHECICHTHBIMH CBOMCTBaMH. Takue 
ICCJIEQOBaHHA IWIMpOKO BefyTCH NpH H3yYeHHH CBOMCTB KpHCTaJIMuecKHx (*) 
1 KHJKOCTHBIX (?) CILMHTHJIJIATOPOB H B 3HAYHTEJIBHO MeHbILeH CTeNeHH TpH u3sy- 
4€HHH MacCTMaCCOBbIX CIIMHTHJIJIATOPOB (?) — HECMOTPA Ha TO, TO K HHM TIPOAB- 
MA€TCA OOMbIWIONM MHTepec, TAK KAK OHH IPH3BaHbl B 3HAYHTEJIbHOM CTeMeHH 3a- 
M€HUTb KPHCTaJIMYeCKHe H X2KHKOCTHBIC CIHHHTHJNATOPbI 10 pay HX CBOHCTB. 

Hamu mpoBeyeHo vccsleqOBaHve CUHHTHJIIAWHOHHOM AKTHBHOCTH 34MellleH- 
AbIX aHTPalleHOB, MOJHeHHJIOB, APHJIbHbIX IPOH3BOJHbIX JHECHOB H psxja rete- 
DOUHKJIHYeCKHX CoequHeHHH (Bcero 60 coeqHHeHHH) MyTeM BBeeHHA HX 
3 IIOJMMCTHpPOJbHYy!0 MslacTMaccy. YKa3aHHble BeWLeCTBa BBOJHJIMCb B MOHOMep 
THPOIa B KOMYeCTBAX, OTBeUAIOWIMX HX MAKCHMAJIbHbIM ScpPeKTHBHOCTAM (1— 
2 Bec.%) Hu B MpucyTcTBHH 0,2% TepeKucH OeHs0NJIa NOJMMepH3OBaJINCb MpH 
JOCTeMeHHOM TOBbILIeCHHH Temnepatypbi OT 80 qo 120° B TeueHnve 4—5 cyTOK JO 
IOYYCHHA MpOspauHbIxX TBEPAbIX OJOKOB, KOTOPbIM MpHfaBasacb qopma Un- 
IHHIPOB. OTH WHJIMHPbI NOABeprasHcb HCCMeOBAHUIO Ha CHMHTHJIAWHOHHYIO 
xPEKTHBHOCTh IPH MOMOMH YCTaHOBKH, MOSBOMsAMIOWel ONpeeMATh OTHOCH- 
CJIDHYIO BEIHUHHY AMIMIUTYAbl Halips2xKeHHA Ha BbIXOJe oTOsTeKTPOHHOTO 
yMHOKUTeA (DIY-19). 3a 100% npHHuMadacb aMMINTYAa STAOHHOTO OOpasiia 
2% tTepdenusia B MOmMCTHpONe) MpH ypoBue cyera 1000 umn/mun. Ecum noj- 
[ep2KHBaTb NOCTOAHHbIM ypOBeHb CyeTa JI BCeX UCCueAyeMbIX OOPasilOB C M0- 
{OUbIO H3MCHCHHA HalpAKeHUA 3allMpaHuA Ha BXOe AMCKPHMMHATOpPA, TO MA 
‘axKJOrO H3 HHX MbI OyJ[eM HMeTb CBOe Halps2xKeHHe 3anupanna. [Ipu cpaBneHun 
THX BEJIMUMH CO 3HAYeHHeM HalpsOKEHHA 3ANMpaHHA STAONHOLO OOpasila MOX- 
10 HOJYUYHT CpaBHUTeIbHbIe J[AHHBIe IA OeHKH OOpasuoB. Bewmunna ammin- 
‘Yibl HanpsKeHUA STANOHHOPO OOpasua coctaBadeT 50% OT AMMVJIMTYAbI KPH- 
Tasia cTuib6ena. B pesyibTaTe UPOBeeHHOPO UCCEMOBAHHA OJ yYeHbI HEKOTO- 
ble JJAHHBIC, YKASbIBAIOLIMe Ha CYMLeCTBOBaHMe 3aBHCHMOCTH Mex Y XHMHYCCKHM 
TPOCHHeM OpraHHyecKHX COeMHCHHH HW UX CLMHTHJIALMOHHOH acppeKTHBHOCTHIO. 
{ak BHHO 3 jlaHHbIx TaOa. 1, HAHBBICIIeH AKTHBHOCTbIO B_ MwacTMac- 
ax o6nayaror 1,4-qu-(2-(5-cbenusoKca3omH)-6en3omn) (1) (POPOP), KBaTepde- 
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Ta6uauna 1 


ae| Sef BF .| £98 
OpraHuyeckoe coeqHHeHHe E 52 5 = 2 OpraHuyeckoe coeqHHeHHe 2 gee s E A 
fsc| Sse Fou| 2e2 
cra! 588 oae| das 
Rete Oan — 
4 ,4-Jlu-(2-(5-denusoKca3o- J[u6eH30nuppow 20) (2) 
aetna (POPOP) 0,5 105 JiutonusimMetaH 20 10 
‘KBaTepdenu 0,5 95 JlukcuusimeTan 2,0 9 
9,10-luhenunaHtTpanen 0,5 | 80—85 || Junapruimetan 2,0 34 
2,5-uenunoxcazo (PPO) 1,0 | 105—115 | 9,10-[u-(n-metokcu-enus)- 
2-(%-HadTHJ1)-5-PeHuOKCa3z0u1 aHTpallen 2,0 96 
(a-NPO) 1,0 105 9,10-Jlu-(m-ToH1)-aHTpalex PO) ae 
2-(@-cTHpHm)-5-denusoKcaso | 1,0 67 9, 10-1u-(n-Tosua)-aHTpalen 2,0 72 
2,0-J udenusoKcayHason a@ 75 9 ,10-][u-(n-Opomdeuu)- 
1,1,4,4-Terpahenun6yragquen | 1,0 | 75—85 aHTpalleH 20) 72 
1,1,4,4-Te1paronui6yTaqneHn 1,0 | 70—75 | 9,10-J[u-aneToamuHoantTpaueH | 2,0 38 
am-Teppenua 2,0 100 9-n-ByTusaHTpaleH 2,0 OZ 
AHTpalleH 2,0 30 9-x-I IponumaHTpalen 2,0 46 
@enaHTpew 2,0 15 9-OTHIAHTpaleHw 250 44 
AveHapTeH 2,0 10 9-MetTuaHTpalen 2 40) 30 
J u6ex30pypax 2,0 15 2-MetuiaHTpalen 2,0 39 
Jlu6eH30THOpeH 2,0 D 


uuu (11), a TaKxe 9,10-qyucbenunantpauen (III), T.e. yraepogqopogn, comepxKanlue 
B MOsIeKyse 4—5 WHKJIOB MH COMpAXKeHHbIe ABOHHbIC CBA3H. 
N N 


DU BOD 


eee, = ag 
I Il 

aN 
| | 
71 

NNO NN 

bedkcesy wuaeetll 

Saga A 
(1 
Re 


B pay OKcas0J10B WH OKCAMA30N0B,O6aqalolluX BbICOKHMY 3HaYeCHHAMH CUMHTHII- 
IAM OHHOM AKTHBHOCTH, MOCe{HAA B SHAYHTEIbHOM CTeNeHH 3ABMCHT OT NPHpOsEl 
3amecTuTeseh B momoxKeHuH 2,5 Ip o_uHakOBEIX 3amMecTuTeIAX (enum) mpo- 
H3BOAHbIe OKCasoN0B IV uMmerwoT OOMbUIy!O CIMHTHJWIAWHOHHY!IO AKTHBHOCTD, 
eM TIPOH3BOJHbIe OKCAHAa30JIOB V 


vl bles yl le 

NSE TR Sy NEE AO Wal’ 

O O 
IV V 

OTH aHHbIe XOPOUIO cormacylorca c JaHHbimu Xelica u Ap. (4), nomyyeHHEIMH 


M1IpH H3yY4CHHM MKHAKOCTHBIX CUMHTHJJIATOPOB. BaicoKol CIUMHTHJIIAWMOHHOH aK- 
THBHOCTbIO OOsaqaloT TaKxe 1,1,4,4-TerpaapunOyraquenbl (VI) 


i a aN Tea 
Ra ys ASR R = H; CH,; 
pS eClaGz Capaeicn 
“<7 \=78 VI 


u n-Tepdexun (VII) 
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Ja Tpynnbt yraeBoqopoqos ¢ Tpema KOHJ@HCHPOBaHHbIMH sipaMu, OTVIH- 
fOUMHXCH pyr OT Apyra cTpykTypou Koel, WACOM ConpsKeHHI H HasHoHeM 
AJIHYHBIX TeTepounKIOB (O, S, NH), rakoKe cymecrByer 3aBHCHMOCTD M@K]LY 
HMHYCCKHM CTPOeCHHEM H CILMHTHJIAWHOHHOM akTHBHOCTHIO. AutTpauen (VIII) 
opekTuBHee (penantpena (1X) u atenacdrena (X), a B pay HOeCH3ONpON3BOR- 
1X (bypana (XI), ruodena (XII) uw nuppona (XIII) nanGonee BrcoxKoili cmATH- 
MMOHHOH 9ceKTHBHOCTbIO ObsaaerT KHCAOPONConep Kalu A rerepouuka XI. 


PANN y a 
AA SD A 
VIII IX Xx 
CaN iN Ne \ ANE ETAN 
- Se slue. Ones. 
aN BN ES WNANZ 
O S NH 
XI XII XII 


TM pe3yJIbTaTbl, MOJIYYeHHbIe TpH H3yYeHHH WacTMacc, HAXOJATCA B COOT- 
sTCTBHM C JJaHHbIMH Ceurctepa (1), NOJYYeHHBIMH TPH H3YYeHHH CIMHTHILWISA- 
AOHHOH 9tPeKTHBHOCTH 3THX Ke BeUleCTB B KPHCTAaJHYeCKOM COCTOAHHH. 
amow sdPeKTHBHOCTbIO OOMaMaloT pa3sHUHbIe JuapHsmMeTanb! (XIV), B Mmo- 
skye KOTOPbIX HaPYICHO COMNpsxKeHHE MOXY O€H3O0/JIbHBIMH KOJIbILaMH: 


RK S=CH,—-€__S-R XIV 


OJbKO TPH YBeJIHYeHHH B TAKOH MOJIEKYJe YHCIa WHKJIOB JO UeTbIPeX, KaK 9TO 
weeT MeCTO y JHHaTHJIMeTaHa, CUMHTHJIJIAWHOHHaA 9dPpeKTHBHOCTh c 9% 
BEILAETC A HO 31%. Tudenuametan oOsajjaeT Maso asddbeKTHBHOCTbIO TakxKe 
B KPHCTaJIJHYeCKOM COCTOAHHH (?). 

| Heo6xoquMo OTMETHTb, UTO IPH BBeJCHHH 3aMeCTHTeNeH B OCH3OJIbHOe KOJIb= 
oO yrueBoqopoya HX XHMHYeCKaA IIpHpOfa, a Take HX H3OMEPHA OKa3bIBaeT 
AMETHOES BJIMAHHE Ha CILMHTHJIIAWHOHHYIO AKTHBHOCTb, YTO HAMM HaOsIOMaOCb 
a 9-3aMeCHHbIX aHTpalleHax: 


CH,0 > CHs3 > Br > CHsCONH; m>n, 


-Xeijicom (4) Ha Mpow3BOAHBIX OKCa30N0B HW OKCAHa3010B. MHTepecHo OTMeETHTb 
KK BOSPACTaHHEe CILMHTHAMAWHOHOH AKTHBHOCTH B 9-3aMeIeHHbIX aHTpalle- 
aX IPH Mepexoge OT MeTHJIbHOrO pajuKasla K OyTHJIbHOMy. 

Apropbl BbIpavKaloT cBo1o 6marogqapHoctb A. C. Uepkacosy 3a s106e3H0e 
pefocTaByleHHe psxjla lipelapaTOB 3aMeIeHHbIX AHTpalleHOB. 


VMucruryr Tlocrynua10 
BbICOKOMOJICKYJIAPHBIX COesIHHeHHH 8 XI 1956 
Axayemun HayK CCCP 
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Jlox aay nt Akxayemun nwayk CCCP 
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XHMHA 


H. H. BAWIMJIOBA u M. H. JIAWIEHKO 


KPHCTAJIWJIOTPA®HYECKOE ‘WCCJIEQOBAHHE CYJIb®ATOB 
OJHOBAJIEHTHOPO TAJIMA 


(I1pedcmaeaexo axademuxom T. I. Ypasoeoim 6 XII 1956) 


B pe3ymbTaTe B3aMMOJeHCTBHA CybaTa Taina Cc BOAHBIMH pacTBopamu 
CepHOl KHCNOTHI OOpasyloTcA TpH KHCJIbIX CysIbaTa TaniHA (*): 


T1sH(SO,)>, TIHSO,g u T1Hg(SO,)s 


Ucxognoe coequnenve — T1,SO, uccmeqOBaHO MeTOJaMH KPHCTAaINOrpauyecko- 
ro (*?) 4 peutrenoctpyktypuHoro (3,4) aHamusa. Kucapie cyJbiatbl TalHA, i? 
M3 KOTOPbIX ObIJIH H3BeCTHbI pauee (°,°), OxapakTepH3OBaHbI TOJIbKO KaYeCTBCHH 
KpucTasmoontHyeckH (°), H WIA OMHOFO M3 HHX HMeIOTCH [aHHbIe TOHMOMeTPH- 
yeckoro uccleqoBaHHa ("). . 
TI,H(SO,)2 KpucTasmu3yeTcaA B BUJe TOHKHX WlaCTHHOK. Onn OTHOCATC 
K TpHroHasbHOM cuHToHHH (’). TlokasaTenH MpesOMJIeHHA STOrO COeAMHeHHA, 
ONpeeIeHHbIe HAMH HMMePCHOHHbIM MeTOJOM, TipefcTaBseHbl B Tad. |. 
TIHSO,, B cooTBeTcTBHH 
YKa3aHHAMH = TIpesbIyuux ue 
cneqoBatene (°,°,8), KpucTamiH 


Taduugna 1 


cern: Yron ontu- 3YCTCA B BHe KBapaTHBIX mwa 
a oes —— | RS CES CTHHOK H HIJ. 
Np | Nm | We Te 4 Apyrve KpHCTad Jbl B OT- 


UEJIbHOCTH TPH CMOKOHHOM H AJIH- 


T1s3H (SO4)s 1,730|1,760| — TeCJIbHOM HAaXOKJICHHH B_ HACBI- 


eee ; he oe ee wes WICHHOM TO OTHOLUICHHIO K ae 
-T 4 ,6 j : —45° a 
ToHs (SOa)s a BIg) Lie pacTBope He MeHSAIOT BHeLIHe 


cbopmpl. OyHako pH WHTesb- 
HOM N€PeMelIHBaHHM HaCbIMeHHOrO pacTBOpa C waCTHHYAaTbIMM KpHCTaswa- 
MH OucyJbaTa Taliud B TBepqol dase NMOABAAIOTCA KPHCTaJIbI B BHIE 
ura. IIpH 9sTOM M1acTHHKH HCYesaIOT, MOIHOCTbIO MepexOfA B HIVIbI. | 

[IpeqcTaBanoch HeOOXOAHMbIM BBIACHHTb, ABJIAeTCA IM OucybcaT Tans 
AMMOpdHbIM, Kak Npeqnonarana npesbiyuwue uccneyopatenu (°,8,°), un xe 
urmoobpasuble W WwiacrHHyatTble Kpuctasbt TIHSO, ornocatcs K OHOM Mu TOT KE 
MOAMPUKALMH, HM pasiMyne UX BHEWIHeH (OpMbI OOBACHAeTCA HepaBHOMepHBIM 
pasBHTHeM panel KpHcTamJOB. 

C sro Wenbio KpuCcTanb OuCyMbiaTa TaIMA NOABepranuch KpHCTaJWO- 
ONTHYCCKOMY HM FOHHOMeTpHyecKOMy UcceqoBaHuto. HeoOxoyumple Ja 9TOrC 
MOHOKPUHCTAJMIbI BbIpPaWMBaNIMCb B TEPMeTHYECKH 3aKPbITLIX KPHCTasWMsaTopax: 
MaCTHHKH Oucybpata Taiiud — WyTeM Me/WIeHHOM KpHCTamIH3aluN u3 He 
3HAYHTCJIBHO TePpeCbILeHHbIX PACTBOPOB; HTJIbl — WyTeM poOcTa OTJeMbHbIX, 430 
JIMPOBAHHBIX, 3apanee NOMYYEHHBIX KPHCTamI0B. Lonnomerpuyeckoe U3MepeHt 
KPHCTaJIOB 3aTPYAHANOCb TEM, UTO ¥3-3a THPPOCKONMYHOCTH TpaHH ux OpicTpe 
TepsJIM OJIeECK HM KaYeCTBO CHTHaJOB ObIIO cpequee. TounocTh H3MepeHHa +P 

PesyJIbTaTbl TOHMOMETPHYeCKUX H3MepeHHit upepcraBeHb! B Tan. 2. 

Ilo pesybratamM ProHMOMeTpHyecKkux U3MepeHUii uroubUATHIE KPHCTaJb 
Oucysbata Ta“ OTHOCATCH K pOMOMYeCKOH CHHTOHHH pomooyunupamuyast 
HOMY BHJ\y CHMMeTpHH. OvleMeHTbI KpHcTama:—a:b6:c = 0,23:1:0,31 
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Pne. 2. Muxpootorpapun T1,H,(SO4)3 B pasmH4uHble NepHosE KpucTaminsamun. 120 


ee a er ee > ee ee ep ee PN tT? | 


7 


I 
If 


ss 


da sTux kpucrannax Oucynbiata Tannusa HaGs10 

AaIucb CueyoulNe Mpoctpie 
JOPMbI: 1100} £1 10h {111}. ’ ; 
Ipsmoi nosc Kpuctann0B ee 


OCTOHT H3 IWHpoKorO mH- 060- 3 

Cum- Q e 
fakonyja {100} Hu npusmpr Boma | Aaa ° “Hc. 
110 Kpucraset rpa- ale |Pi3m, HaOuJii0 = 

} (e OUCH Y3KHMH rpaHs- Helt rpa- H3M. | BbIY. | Tenn 
tm. Kocoti nosc cocraBrser cia 
‘anupamuya {111}. ’ 

Kpuctasmoonruyeckoe Mrapi — 100 | a 907 | 20-|— |' 8 
reccleqoBanHe nrombyatpx %!IHSO, ea m a be 80 | 8 
s n p — 8 
‘PUCTANNOB MOKA3aIO, 4YTO  YyacranKu— O04 c 15° | 90)—1] 6 
ITO J[BYOCHBI€ MOJO%KUTeMb- B-TIHSO, 010 b 90 Os ge 
Whe §=KpHctaspt. Tloraca- 110 | m SQ SOE} eee 0 


ume wMeloT TysamMoe. Tloxa- 
ATeJIH TIpeJOMICHHA, OTpeeJIeHHbIe HMMEPCHOHHBIM MeTOJOM, HW yroul onTH4e- 
KHX OCeH, H3MepeHHbIi Ha DeOpoBcKOM cTOMMKe, MpescTraBsenbl B Tab. 1. 

Ilo pesyibTaTaM TOHHOMeTpHYeCKHX H3MepeHHli TWIaCTHHYATHIC KPHCTaJWIbI 
OuCybpaTa TaJIHH OTHOCHTCH K MOHO- 
KJIMHHOM CHHrOHHH — IpH3MaTH¥eCKOMy BH- 
ty CHMMeTpHH. 

QneMeHTHI KPHCTanma:—a:b:c=0,98: 
1: ?, 8='105°. Baugy negocraTounoro uncna 
Pa3BHTbIX PpaHeH IICMeHTbI KPHCTasa MOW- 
HOCTbIO BbIYHCJICHbI ObITb He MOryT. Hu wa 
OJHOM H3 KPHCTAaJIJIOB He HaGJIOMaOCcb KO- 
CbiX TrpaHeH. OTH KpHcTasbI Oucymbdata 
TaJIHA HMeIOT Culeyiolwue WpocTble PoOpMp!: 
{110}, {001}, {010}. 

Ilo JjaHHbIM KpHcTasmconTHYeCcKkorO aHa- 
JIM3a, MWWaCTHHUATHIe KPHCTasJIbI Oucysbdpata 
TaJIHA  JBYOCHbIe, OTpHiaTewbupre. Onn 
HMe€IOT KaK CHMMeTPHYHOe, TaK H KOCOe TO- 
racanve. Yrom moracanua 25°. ToKasatTenu 
MIpeNOMMeCHHA HW YrOJl ONTHYeCKHX OceH STHX 
KpHcTaJJIOB NOKa3aHb! B Tao. |. 
TIpeqctTaBeHHble BbIMe Pe3YyJIbTATbI NOKa- 

ad o 3bIBalOT, UTO B OObIUHBIX YCMOBHAX OHCYJIb- 
(baT TaJIHA KpHCTaIM3yeTCA B ABYX MOJH- 
(buKaluAx — HrONbyaTOH «-MO,uuKauNN Ui 
muaacTunyaTon 8-mogqud@uKaun (pre. 1). 

TleHa(SO.)s KpucTammusyeTcCA H3 OUCH KOHI,CHTPHPOBaHHbIX. H BxASKHX 
pacTBOpoB (!), B KOTOPbIX 3aTPYJHCHO HOPMaJIbHOe Pa3sBHTHE KPHCTAJIJOB. 
flostomy dbopma ux BecbMa HecoBeplleHHa. IlocmeqoBaTembHOCTh mpolecca 
<puctannusaunu TleH«(SOz)s, moKasaHHaa Ha PHC. 2, HuNOCTpUpyeT o6pa3o- 
3AHHe 3eCPHHCTOM MHKpOCTpyKTypbI (pc. 26) us WeHApHTHOH (puc. 2 a, 6). 

Kpuctaspi TleHa(SOs)3 us0Tponnpl. Beauunna noKasaTeiad MpewOMJeHHA 
THX KPUCTaIOB UpuBeyena B Tadl. I. 


\ 


: 
: 
: 


Pue. 1. O6uma Bua KpHcTana 
a-TIHSO, (a) u 8-TIHSO, (6) 


Unctutyt o6uei u HeopraHuuecKoH XHMHH Tlocrynnto 
um. H. C. KypuHaxosa 18 XI 1956 
Axayemuu HayK CCCP 
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Jioxnayn Akawlemun HaykR cCccP 
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XHMUA 


P. ©. FPPEBEHUIMK OB 


UCCUIEAOBAHHE JMArPAMMbI COCTOAHH A CHCTEMBI 
RbF — BeF, HU EE OTHOWEHWE K CHCTEME BaO — SiO, 


(I]pedcmaeaeno axademuxom H. B. Beaosoim 16 XI 1956) 


V3 uncsia dropuyubix cuctem Tuna Me*F—BeF,, rage Me’ — memounon 
3JIeMeHT, J(MarpaMMbl COCTOAHHA MOCTpOeHbl IHW AA AByx cuctem: LiF — 
BeF2 (1,2) w NaF—BeFs2 (°°), Koroppie B cBeTe pegcraBnenui Tonbauimuyta 
MOryT paCCMaTpuBaTbcA Kak OCaOeHHbIe PTOPHAHbIe «MOeM» CHIMKATHBIX 
cucrem, coorsetcTBeHHo Mg(Zn)O—SiOz u CaO—SiOs2. 

JIna BocnomHeHuA Mpobena (oTcyTcTBHe PTOPHAHOL «mojemH» chcTeMbI BaO — 
SiOz) mpegcTaBIAO HHTepec uccCeOBaTb paHee He H38yuaBIIy!ocA CHCTeMY 
RbF—BeF2 B OTHOLIeCHHH ee XHMHYCCKHX COeMHEHHU HW [HarpaMMbl COCTOAHHA.- 

Jaa mocrpoenua QuarpamMbl cocTtosHua cucTembr RbF—BeF2 Opi HCcnOsIb- 
30BaHbI AuddepeHUMabHO-TepMHYeCKHH, peHTreHoas0Bbli H KPHCTAaJJO- 
ONTHYeCKHH MeTOMbI HCCeOBaHHA. TepMuyuecKOMy HccJleqOBaHHIO OBO TOJ- 
BeprHyTO 25 pa3HUHbIX COCTaBOB CHCTeMbI, KOTOpPble Moce KaxKOroO onbiTa 
IIpOCMaTPHBaJIHCcb TO MHKPOCKOMNOM B HOJAPH30BaHHOM CBeTe B HMMepCHOH- 
HbIX IIpenapatax * IA onpeqetenua (—asoBoro cocTaBa OOpa3slOB NO 3HaYeHHAM 
mOKasaTeeH MpeOMJICHHA OTebHbIX BeulecTB. UacTb cmecelt (15; 40; 46,5; 
60; 75 mon.% BeF2 u elle HECKOJIbKO COCTaBOB) HCCIeqOBaHbl peHTreHorpadu- 
YeCKH C LeIbIO JOMOMHHTeEbHOFO KOHTpOsIA HX (basoBoro cocTaBa. CucTema 
RbF — BeFe, mpegctaBienHad Ha puc. |, COCTOHT M3 4eTbIPeX OTJebHBIX 
QBTCKTHYCCKHX CHCTEM, IPM TepMHYeCKOM HCCJIefOBaHHH KOTOPbIX HCXOJHbIMH 
BeULeCTBaMH CJIYKWJIH KpaWHHe WIeHbI 3THX YaCTHbIX cHcTem. Mckmouenne 
cocTaBsiaeT cucTrema RbBeeFs — BeF2, rge BeF2 BBoqusica B HCXOQHBIe CMeCH 
B Bue comm (NH4)2BeFs**, pasmarapuielica B uHTepBane 220—380° na BeF2 
wu ra3000pa3Hpit NHaF. 

McxogubiIMH BellecTBaMH Ip NOysenHH propobepussaToR pyOuqua ciy- 
munud RbeCOs (4.4.a.) wu (NHa)2BeFs. B cucreme o6napyxeHbI Tp Coeqnue- 
Hust: RbeBeFa, RbBeFs u RbBeaFs - RbzBeFs Bnepspie nonyuen Maxepoxn 
(°); Ha cymecTBopanue RbBeFs yKas3piBaetcx Hosocenospolt u Cumanospim (7); 
qaHHplx 0 RbBezFs B muTepatype we umeetca. Hama RbeBeFs cuntesuposascs 
M3 BOMHOrO paCTBOpa 9KBUMOJeKYAAPHbIX KOHYeCTB RbeCOs nu (NHa)2BeFa; 
RbBeFs u RbBeeFs Op npuroropmenbr cnekanHem RbeBeFs u RbBeFs — 
KaxKOro 10 OTAeNbHOcTH — c (NHa)2BeF4 B MomApHOM COOTHOMICHHU B OOOHX 
cnyyaax 1:1. RDF nonyyancsa uz Rb2COs Bprrecuenuem COz maBuKOBOoi KHC- 
moto. Bonpocbl H3yyeHHA NOMMMOpusMa, CTpyKTypbl u KpPHCTaNmoonTHYe- 
ckHx cBolicTB RbeBeFs u RbBeFs Kak ropo6epunmaTHbIx «moyeseii» 
cooTBeTcTBeHHO Ba2SiOs u BaSiOs noqpo6uo pacemaTpuBalorcs B HallINx paboTax 
(°°). Maqupulyanpuocth 6pto-, meta- u quropOepusnaTos pyOuyua Hamu Opiia 
MOATBEpKeHa H3IMEPCHHeM KPHCTAJVJIOONTHYeCCKHX CBOHCTB H JaHHbIMH MexK- | 
TIIOCKOCTHBIX PAaCCTOAHHH PeWIeTOK STHX coequHeHUH. B Taba. | NpHBOAATCA 
SHaveHHA MOKaszaTeei mpemommenusa (Nop), MMOTHOCTeH H xuMMUeCKHi aHa- 
m3 (NHa)2BeFa un tTpex cropo6epunnatos py6uyua. 


“ BBHAy HH3KHX 3HayeHH moKasaTenel npenomnenna (bropo6epusaToR HMMepcHOHHBIe 
*KHKOCTH MPHPOTOBAIACb H3 MeTHOBOrO ciupta (N = 1,329) m rannepuna. 


OK ok 
Conb (NHa)sBeFa mpuroropianacb mo metoxy Hopocenopoli 1 Axpepkosoii (1°) 3 9KBH- 
MOJIeKYAPHBIX KOHYecTB Be(OH)2-(NHa)2CO3 4 maaBHKoBolt KHCJIOTHI. 
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Visyyenne 4acTuoii sprekTuyeckoli cuctempr RbFE — RbeBeFa npeycrapas- 
4 SaTpyANeHHe BBUy THrpocKonMYHOCTH HM HeKOTOpOli wéryyectH RbF, no- 
2leHee OOHAPYXeHO XHMHYECKUM aHAaJIH30M CMeCH SBTeKTHYeCKOrO cocTaBa 


Ocle TepMOaHadH3a. OTHM 0-BHHMOMY H OODSCHAeTCA 


Taonuna 1 
CojepxkaHHe 3JIeMeHTOB B COeAHHEHHAX (Bec. %) 
(NH,)e BeFe, RbaPeE a, RbBeF, RbBegF, 
i Becmerr| OTT) | BR | nem, 3 
9KCII. | Teop. 9Kcn. | Teop. 9Kcil. | Teop. 9Kcrl. | Teop. 
Rp* (NH,*) (NHg*)] 65,99 | 66,78 | 55,09 | 56,422 | 42,85 | 43,06 
Be?+ 7,04 ee) 3,64 3,07 0,02) | 5,954 || 9,49 9,09 
le 62,57 | 62,76 | 29,53 | 29,73 | 38,40 |37,624 | 47,08 | 47,85 
mu 70,41 | 70,21 | 99,43 | 100,0 | 99,41 {100,00 | 99,42 | 100,00 


HeOOMbIUOH pasdpoc 


‘O4eK B WaHHOH 4wacTH CHCTeMbI. OBTeKTHKA CucTemb! RbF — RbeBeFa, cmarae- 
aA KOHTpyeHTHO niaBautuMucsa RbF (tT. na. 770°) uv RbeBeFs (vr. ma. 807°), 


5 
900 
ee nee 
4 
680 
| : a-Aib, Bek, 9 pg ie 
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| 700 5 Pst? - ie ae 
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) -p ——f--O-— BOs = 2 BeF,+ 
) ! : 
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i] 16) 
300 oo 
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i} 
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Pue. 1. JImarpamma cocroanua cucrempl RbF — BeFs: J — Temn 
adipekros Ha TepMorpaMMax HarpeBaHHa, 2— TeMMepaTypbl TeNJ 
TepMorpaMMax OXJ1axKeHHA 


epaTypbI TeMJIOBLIX 
OBbIX a:@ekTOB Ha 


ne2kuT upH 693° uv umeer cocraB 23 mon.% BeFe + 77 mon.% RbF. TBepzopaso- 
Bble paBHOBecu B CHcreme RbF — RbeBeFs xapaktepu3yiotca cyllecTBOBa- 


unem 5 losell YCTOHUMBOCTH OrpaHHYeHHbIX TBepJbIX 


pactBopoB RbF B 
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RbeBeFa, 43 Hux: 1)2-none# ycrof#unBoctu (a3 7-TB.p. + B-TB. p. (101e 6—7—8) 
u B-TB. p.+ TB. p. (ome 3—4—5) u 2) 3 NOMeH yCTOMYMBOCTH Y-TB. p. (ome 
9—6—8), B-TB. p. (Mone 4—5—7—8) uw a-TB. p.. (Mone 1—2—3—4). Heo: 
XOJMMOCTb CYIICCTBOBAHHA TMepewHCJICHHbIX Oe BbITeKaeT KaK CJeACTBHE 


HMeIOWUXCA Tpex MogudpuKauui: y-, B- u «-RbeaBeF4a, mpeTrepmeBarouqux 
528° 692° 807° 


3HAHTHOTPOMHbIe HOJMUMOp(HbIe MpeBpallleHHA 0 CXeme {= 8B = % = xk. H OOpa- 
3ylollux Kayan c RbF orpanvuenupie TBepfble pacTBopbl. TouHnbie rpaHHlipl 
CyIeCTBOBaHHA STHX Oe paBHOBeCHA He YCTaHOBJIeHbl, MOSTOMY OHH H30- 
6paxkeHbl MyHKTHpoM. Hanuune xe OrpaHH¥eHHbIX TBepAbIX pacTBopoB RbF 
B Tpex MoquduKauuax RbeBeFs no_TBepxkqaeTcA OTMeYeEHHOH pasHuleli B TeM- 
mepatypax TO/IMMOp@HbIx MpeBpalleHHi YHCTOrO RbeBeFsa, m0 cpaBHeHHto 
C ero MIpeqebHbIMH TBEPAbIMA pacTBOpaMH: AIA Y-TB. p.=—B-TB. p. 556°, qua 
8-TB. p.<2%-TB. p. 672°. B nopourkorpamme coctapa 15 mon.% BeFe napayy ¢ 
JIMHMAMH, OTHOCAINMMHCH K RDF u y-RbeBeFs-TB. p., HMeIOTCA Takxke JOCTATOU- 
HO APKHe JMHMU, KOTOpbIe, MO BCeli BEPOATHOCTH, OJDKHbI ObITb OTHECEHBI K 
MOsMpuKalHAM 8-TB. p. u &-RbeBeFs-TB. p., CTaOHJM3HPOBaHHbIM pacTBOpeHHeM 
B HHX RbF. Snayenua Nop pasmMuHbIxX MO,MpHKaWMH TBepyoro pacTBopa 
RbeBeFs mano oTMMYAIHCh OT NOKaszaTeA MIpenommenusa y-RbeBeFa Np=1,383, 
mosToMy pacTBopumocTb RDF Bs y-, B- u «&-RbeBeFs opHenTHpoBodHO MpHHsATa 
paBHolt He Oomee 10—12 Bec. % RbF (mpuH BeICOKHX TemnepaTypax), 

Yuactok cuctempl oT 33,33 yo 50 mom.% BeFe npeycTraBsseT CO6OM 9BTeK- 
THUeCKYyIO [Marpammy cocTosHud Rb2BeFs — RbBeFs, ssTekTHka KOTOpOH HMeeT 
coctas 47,5 mon.% BeFz+ 52,5 mon. % RbF u mexut mnpu 462°. RbBeFs 
IlaBMTCA KOHTpyeHTHO upH 465°. B nome BbigqeneHHa RbeBeFa u3 pacnapa 
Be MYHKTHPHbIe TOPH3OHTAJIbHbIe JIMHHH pecTaBaloT coOOH rpaHHpl, 
pasqemAIOllMe NOMA paBHOBecuA MO_UpuKauHH « uw B mpu 692°, B u 7 npn 528°. 
TpH TOUKH, COOTBETCTBYIOINHe TEMIOBbIM S*pPekTaM Ayia cocTaBoB 37 vu 40 Mon.% — 
BeF2 mpu cpequel Temuepatype 632°, oTBeyaIoT, KaK yKa3bIBaslOCb paHee (°) 
mpeppamenuio B-RbeBeFs B «’-cbopmy, ycToHunBylo B HHTepBasie 632—692° 
B IpucytcTBun RbBeFs. OrcyrcrBue B cucTeme RDF — RbeBeFa noyo6uoro mpe- 
BPalleHHA He MOSBOMACT OTPAa3HTb eFO B BUC COOTBETCTBYIOWIHX MONeH paBHO- 
BeCHA &’-pOpMbI B J\MarpaMMe COCTOAHHA cucTembI. B cucTeme mpeqnonaraerca 
CYULeCTBOBaHve coesqHHeHHA cocTtaBa 3RbF-2 BeFe, pacnayatouleroca B TBep- 
om cocTrosHHH upH 427° na y-RbeBeFs u «-RbBeFs. [loyrsepquts pentreno- 
rpadwuecku HHMBUyasbHOCTh coequHeHHA 3RDF-2BeFe2 we yqanocb; MUKpO- 
CKONHYeCKH B CMecaX CcucTembI RbeaBeFs— RbBeFs o6napyxeno nmpucyTcTBHe 
HeOOJbUIOTO KOMHYUECTBAa (PasbI CO 3HAYEHHEM MOKasaTeNA MpeOMJeCHHA MpOMme- 
*KYTOUHIM MeExAy Nop Ad RbeBeFs u RbBeFs. Coequnenna, pa3smararommeca 
B TBepJOM COCTOAHHH, ABJAIOTCA B OOJIbIUHHCTBe CuIy¥aeB HeyCTOMUHBbIME; 
3THM, M10-BHJMMOMY, H OObACHHeTCH TPYAHOCTb nOWyyeHuA SRbDF-2BeFe2B Konu- 
yecTBe, JOCTaTOUHOM JIA PeHTreHorpaduyeckoro NMOATBepxJeHHA ero XHMH- 
yeCKOH HHAMBUAyambHocTH. B oHOM M3 ONbITOB TenMOBOH sddeKT y cocTaBa 
3RbDF-2BeF2 npu 322° BpisBan B = a-npeBpallleHHeM MpHCyTCTBYIOWlero B HEM 
RbBeFs. Oquaxo ocraerca HeacHOl IpMuHHa NOABJIeEHHA TenMOBoro adcexTa 
y RbBeeFs npu Temnepatype, mouTw copmagaiolie c TemiepaTypow nomuMop- 
(pHoro mpeBpamenua RbBeFs. BurcokoremmepaTypHbIM peHTreHOHOHH3AallMOHHBIM 
uccmeqoBanvem RbBezFs npu 20, 200 u 350° He OGHapyKeHO CKONbKO-HHOYAb 
3aM€THOTO H3MCHEHHA CFO CTPYKTYPbI, CCIM He CUHTATb TenOBOrO paciiMpeHuA 
pemeTku. Topu3onTambHad HHUA B cHcTemMe RbF — BeFs yua cocraBoB OT 
40 qo 66,66 mow.% BeF2 np 316° npeycrapmsaer co6oli rpanully nomeli cyme- 
CTBOBAHHA SHAHTHOTPONHBIX MOAMuKaNHH RbBeFs, Huxe KOTOpOH paBHoBec- 
HBIM ABJIAeTCA poMOuYecKHH B-RbBeFs, Bane o«-RbBeFs. 

Cuctema RbF — BeF2 B uHTepBasne cocraBos oT 50 yo 100 mon.% BeFe 
COCTOHT H3 JByX MpOcTeliluHxX SBTeKTHYeCKHX Juarpamm RbBeFs— RbBesFs 
Hw RbBeaFs — BeF2, cmecu coequHeHuii KOTOpbIX KPHCTaJWJIM3yIOTCA B 9BTeK- 
THKAX, COCTaBa, COOTBeTCTBEHHO, 58 mon.% BeFe + 42mon.% RbF mpu 396° 
477,5mMon.% BeF2 + 22,5 mon. % RbF upu 425°. Kpncrannp RbBeeFs qByocusl, 
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OOJbLIMM yruom onTHuecKHX ocelt (—) onTH¥ecKHM 3HaKOM H OUeHb cma6bIM 
yUpeOMIeHHeM.Y KpucTas10B RbBe,F; o6napy2Keubl COBepimeHHas cnaiiHOcTh 

OAHOH H3 MOCKOCTell H TEHCHUMA K NOMHCHHTETHYCCKOMY J{BOMHNKOBAHHIO. 
BexFs culerKa PHPpOCKONHYeH, WIaBHTCA KOHIPySHTHO pH 462° Hu uMee>r 
MOTH MA@KCHMYyM IlaBleHHA. RbBesFs oOpasyer orpanuyennpie TBepsbIe 
icTBoppl c BeFz — To ycTaHOBseHO MO H3MeHeHHAM Me@XKIWIOCKOCTHBIX pac- 
OAHU TBepjoro pacrBopa RbBezFs us cmecu cocraBa 70 mon.% BeF2 10 cpas- 
2HHIO c d/n uuctoro RbBeeFs, a Takxe no noHMxKeHHIO y RbBesFs-tTs. p. u0Ka- 
TeX TIPeIOMJeCHHA, KOTOpbIH cram HuxKe N=1,329. TIpucyrcrsue B 
mecu coctaBa 70 mon. % BeF2 nHesnauuTembHoro KOmMYeCTBa BTOpOH (pa- 
1 BeF2, mokaspipaer, TO cocTaB, OTBeYaiOIHii mpelembHof pacrBo- 
amocTH BeF2 B RbBeeFs, qomKeH HaXO_UTECA Mexyy RbBesFs u cocraBom 
J Mom.% BeF2, kak 9TO H NpeqcTaBseHO MYHKTHpOM Ha J\uarpamme. B none 
acTHOK Auarpammpl RbBee2Fs—BeF2 nuxe sBTeKTHYeCKOl TemnepaTypbl B 
aBHoBecHH c RbBeeFs-TB. p. HaxoquTca KBapllenoqo6naa mo_uduKayua 
eF2, oOsaqaioulad upesBblyaiinO HH3KHM J[ByNpeiOMeHHeM. 

BeF2 mpu HarpeBaHHu mOcTeneHHO pa3msaruaeTca, OcTaBadcbh JOcTaTOUHO 
ASKHM, KpOMe TOPO OH CKJIOH€H K Tepeoxsaxyenuio. Ilostomy onpeyenenue 
apakTepa MH TemMepaTypbl MWwiaBmeHuA BeFe2 mpefctraBlser OombUIMe S9kKcHepH- 
CHTaJIbHbIe TDyA{HOcTH. KupKuua, Hopocesospa wu Cumanos (1!) ormeyaroT, 4TO 
seF2 HauMHaeT WIaBHTbcaA pH 545° uw OKOHYAaTebHO pacnaBsAeTCA OKOMO 
40°, HO aBTOPbI He yKa3bIBaloT Ha XapakTep ero nuaBneHusa. IIpu nocrpoenun 
WarpaMMpl cocTrosHHA cucTempl RbF — BeF2 Buy HeonpeyemeHHocTH MaBse- 
ua BeFo muKBuyyc BbIemeHHA erO H3 pactiaBa HAMM He JOBOAUTCA JO OpAu- 
aTbl TemlepaTyp, XapakTepH3ylolleH TepMuyecKoe moBeyeHHe BeF2. 

CpaBHeHne «mMojeIbHbIx» cuctem RbF — BeF2 u BaO — SiOe u ux AuarpamM 
OCTOAHHA NOKa3bIBaeT, YTO B CHCTEMAX PeaJH3YIOTCA COECAMHEHHA, MOMOOHbIC 
(0 CTEXHOMETPHH COCTaBa, XapakTepy MlaBJIeHHA (KOHTPyeHTHOMYy) H CTpyK- 
ype. Y juarpammpl cocTosHuaA O6e€HX CHCTEM CXOJHbI JIHKBHJycbl B HHTep- 
ame cocTtaBoB oT RbF yo RbBeF; Bo dropugqHoH cucTeme u oT BaO qo 
3aSiOs — B CHIMKAaTHOH cucTeme, OjlHakO TBepoda30Bble PaBHOBeCHA B CH- 
‘treme RbF — BeF2 cnomnee, vem B BaO—SiOz. Hanuune nomumopdusma 
7 RbeBeFsa un RbBeFs, tT. e. y cropuquErx «mogenei» BazSiOs u BaSiOs, 
AOX%KCT CJLY2KHTb OCHOBaHHeM JIHX MOMCKOB TOMMMOpdH3Ma HU y CHJINKa- 
OB Oapua, cyllecTBOBaHHe KOTOpOrO MOrIO OKa3aTbCA He3AMCUCHHBIM 
BUY TPYMHOCTH JOCTHXKCHHA PaBHOBECHBIX COCTOAHHH B CHJIMKATHBIX CH- 
Temax. CyulecrBoBanue B cucteme BaO—SiO2 (!*) coequneHua 2BaO-3SiOz, 
Opasyrollero HeMpepbIBUble TBeEpAbIe pacTBopp! Cc BaSizOs, uw OTCyTCTBHe aHasO- 
‘M4HOrO 0 opmysie coequHeHHA B cucteme RbF—BeFe2 tTpeOyeT npoBepKu 
IHJMBUYaMbHOCTH coequHeHHA 2BaO-3SiOz. BosmoxnHo, uTo 2BaO- 3SiO2 
IpecTaBiseT cyuaii npesqembHoro TBepgoro pactBopa BaSiOs B BaSizOs — 
ocTaBa, O6M3KOrO M10 cTexHomeTpuu K 2BaO-3SiOz. 
 B 3akmiovenve npunomy rmyOoKky1o OsarofapHocTs mpod. H. A. Toponosy 
3a HayuHOe PYKOBOJCTBO paooroH. 


VinctutyT XHMHH CHIMKAaTOB Tlocrynuso 
Axajlemuu Hayk CCCP 15 XI 1956 
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Jloxaaye Akanemunu nayk CCCP 


1957. Tom 114, Ne 2 
\ 


XHMHA | 


B. Jl. AATKHH, JI. C. PEPMAH » axajemuk HU. JI. KHYHAHL 


AHHOHOTPONHAS MEPETPYNMNMWMPOBKA 3AMEINEHHbIX 
NEP®TOPMPONEHOB 


Kak Hamu 6p10 mMoKa3aHo (1), B cyyae B3aHMOselicTBHA NepdTropnponniena | 
MH lepdropH306yTHeHa CO CIMpTaMH H AMMHAMH KOHKYPHpyioT peak TpH- | 
CO@MHCHHA HW BHHHJIbHOPO 3aMelMlenun. AnIMsIbHOe 3aMelleHHe He HaOOaeTCA, 
UTO CBHJeTeIbCTBYeT O TOM, UTO B MOseKyNax STHX PTOPOMePMHOB sdekT Cco- | 
IIpAXKeHHA [BOHHOM cBaI3H co cBaA3bIO C — F B CFs-rpynme Bpbiparken cao, 
C sTOH TOUKM 3peHHA GOOMbUIOH HHTepec MpeACTAaBMAIOT peakIMMH XJOp@rop- | 
MponeHoB HW OyTeHOB, B yacTHOCTH Nep@ropamiMixIOpHya CF2 = CF — CF2Cl. 
Vimeerca yxasanuve (*), uTo jelicTBHe HYKsJeOPUNI_HbIX peareHTOB Ha Tlepdrop 
ANIHIXIOpH, WpHBOJUT K 3aMeWeHHIO XJIOpa Ha COOTBETCTBYIOILHH aHHOH, | 
uTO, KAK MOXKHO HOMaraTb, ABJIACTCA CJIECTBHeEM CONpAKeHHA CBA8H C — CI) 
C J[BOHHOH CBA3bIO. 

Hamu Obi UCCeOBAHbI peakWHuH NepTopaiiuAxIopufa C MeTHIAaTOM 
HaTpHA WM AM9THNAaMMHOM. B3ganmojlevicTBHe C MeTHJaTOM HaTpHA MpHBOAUT | 
K HepdropaiuiMeTHnOBOMy Siupy, CTpOeHve KOTOpPOrO MbI OKa3asH MyTeM | 
OpoMupoBaHHUA UM MOCTeLyioulero TuApoOMMsa AO MeTHNOBOrO supa a, B-_HOpoM- 
nep@ropuponvonoBok KucIoTH. Takum OOpa30M, 9Ta peakUWA lpeycTaBsaer 
HOBbIM BbIXO K NPOH3BOAHbIM TepdTOpakpHJIOBOH KUCJIOTHI. 

Kak Okasalocb, Nep@TopasIHsIMeTHIOBLIN Sup pH XpaHeHHu Jlaxe pH 
TOHHKEHHON TemlepaType H380MepH3yeTCA B Tep*bTOpMponeHHJIMeTHJOBbIN Sup; 
CTpoeHHe NOCMeEAHErO ObIIO MOATBEpAAeHO NyTeM OPOMHPOBaHHA UM 3aTeM THA- 
pomvsa c OOpasoBanHem MeTHMOBOrO ac*upa %-Opomunep*PTopiponHOHOBOH KUC- 
JIOTHI. 


| 


| 


q Bry J Bro 
CF.BrCFBrCF,OCHg, CF3CFBrCFBrOCH3 

: H,SO, : H2.SO,4 
CF.BrCFBrCOOCHg CF3CFBrCOOCHs 


[lepropanmmaxnopuy swerko pearupyeT c AusTHaMMHOM. OOpasyromlniica 
MpH STOM NepTopaIMI{MSTHIAaMHH y2xKe B Wpolecce peaklluu neperpynnu- 
poBbiBaeTca B NepPTOpMponenwAAMSTHMAMHH, THAPOMM3 KOTOPOrO MpHBOAUT 
K JQMSTHAMAAy %-ruqponep@TopuponHoHoBolkt KucOTEH. Bpomupopanue mep- 
QPTOPMpONeHHAMSTHIAMHHA C TOCMeYIOULMM TuApONH30M jaeT [uSTHMAMHY 
%-OpomMnepPTOpnpOnHOHOBON KHCJIOTEL. 


CF,=CF—CF,Cl + HN(C2Hs)2 —> [CF,=CF—CF2N(C2Hs)2] —= 


ott [CF3;CFBrCFBrN(CH)), |} Xo 
CF3— CF=CF —N(C>H;)2 re CF3;CFBrCON(C2Hs) 
20 


CF,CFHCON(C2Hs)2 


OrmeveHnad H3OMepHsaluA NpeycTaBaner coOoli auAbHyIo Meperpynnn 
PpOBKYy HM, 0-BHMMOMY, OOYCOBIeHa CKJIOHHOCTbIO K OOpa30BaHHIO CHCTeMBI, 
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oslee ycToHynBou 3a CYCT CONPAKeHHA IBOHHOH CBA38H C HeMOJeNeHHOL 31eK- 
‘POHHOU TapOW 3aMeCTHTeIA B aJJIMIbHOM TOJOX*KeHHH. 


D re CF 2=cr we: 


Fe CFs 


Ckopoct Nleperp ynHNHpOBKH 3aBHCHT OT CTeCNC€HH NOJBH2KHOCTH IJIEKTPOH- 
101i mapbi: , 

HF Pepa: CheGl HanOoulee ycToliunB — neperpynnuposka He Habmojaetca 
ub = CF — CF,OCH, OTHOCHTeIbHO © ycToiiuuB — neperpynmupoBpiBaetes pu 
XpaHennu 


EPs = CF — CF.N(C2Hs5)o COBeplwweHHO HeYyCTOHYHB — HeEMeJVJICHHO lNeperpynnuposBbi- 
BaeTCsi 


OKCNePUMeHTAaANbBHAA Wide 1b 


“Ilep@topaanauvametunosyh abup. K_ pacrsopy 59 r 
0,35 mow.) nepropasmuaxaopuHya B 100 ma a6c. mMeTanosa, cojepxKalllemy 
eHOmpTasevH, pH OxmaxKyenunH yo —(10—15)° u nepememmBannu Opi mpHu- 
aBJICH MO KallIdM PpacTBOp MeTHaTa HATPHA, NPHrOTOBMeHHI H3 4,6 r (0,20 
-aT.) HaTpHa u 100 mn aG6c. metTanoma, c TaKOii CKOPOCTbIO, UTOOb! WesOUb 
cieBala pearuposatp. Ilo okoHUaHHH NpHOaBeHHA HeNpOpearHpoBaBlHH Ove 
MH OblJI OTOrHaH, a peaKIMOHHAA CMeCb BbITa B BOY. OrgenuBieecd Maco 
BIO BbICYINeCHO Hal XJIOPHCTHIM KaJIbltveM H NMeperHaHo. [locsie OTTOHKH He- 
OOJbINOrO KOMHYeCTBA HCXOAHOrO OseduHa (cyMMapHbili Bec 16 r) B HHTepBasie 
O—41°/765 mm Opi co6pan nephropanmnsMerHoBblii stbup; OCHOBHaa Macca 
ro meperonssacb upH 38—41°/765 mm. Burxoy 21,8 r (67% TeopHH, HIM 52%, 
GUTaH Ha H3pacxOJOBaHHbI OneduH). B pe3symbTaTe NOBTOPHOH meperoukKH 
ONyYeHO BelllecTBO c T. Kun. 38,5°, n? 1,3000, d? 1,3683. Haligeno Mp 


21,91, Beroucneno jaa CaFsHsOF MRp 22,55. JIurepatypxbie gannpie (*): 
pean. 38,5°, n® 1,296, d, 1,358. | 
Hattyeno %: C 29,55; H 1,87 
: C4F;H3O. Buruucneno %: C 29,64; H 1,86 
By-LuO6pomnephTopnponunameTunaoBHH 9pup. Iio- 
yueH C BEIXOAOM 82% TeopuH JelicTBHeM H36bITKa CyxOro Opoma Ha Nepdropa- 
JHIMeTHIOBbI sup pH oOxnaxenuu seynHoH Boyou. T. KuneHH A 
136—138°/ 764 mm, nocne nopropHol neperonku —136°, n# 1,4090, d7? 2,1186. 
Haiineno MRp 37,36, Beraucneno yuan CaFsBreHs0 MRp 38,54. 
Hatineno %: C 14,45; H 0,93 
C,F;Br2H3O. Brraucneno %: C 14,92; H 0,94 
MeTuxOoBHh abup a4f$-7H6pomnep@ToOpnponuon o- 
BOU KuUCAOTH. Cmecb 10 r quOpomnepropmponumMeTHsOBOrO acupa, 
4mm Kony. HeSOa u 4 r nopomKoo6pasnoro cTeKa HarpeBaslacb IIpH NepeMe- 
WMBaHHH B Tevenue 5 uac. yo 100—105°. B pesympratTe oOprmnolt oOpadoTKH 
monyueno 7,2 r (77% Teopuu) MeTunoBoro acupa «,b-qHOpomuepdTopiponno- 
HOBO KHCHOTEI CT. KH. 63—65°/22 uM. Ja ompeqeneHuA KONCTANT HM anausa 
BeleCcTBO TeperoHsOcb BTOpHYyHO: T. Kum. 70,5°/28 mM, ny 1,4380, d;” 2,0598. 
Haiijeno MR p 38,23, Bpraucneno Ama CaF2Br2aHsO2 MRp 38,27. 
Hatigeno %: C 15,92; H 1,06 
C,F3Br2H,O. Baraucneno %: C 16,01; H 1,00 
Amu II “«p-ruOpomnep@TOpuponHoOHOBOH KHC HOT BIL 
Bemecrso Opii0 NOyyeHO H3 MeTHNOBOrO Stupa KHCIOTHI AEHCTBHEM BOAHO- 
CMMpToBoro pactBopa ammuaka. T. ma. 61,5—62,5° (us H-rekcaHa). JluTepa- 
Typubie qannpre (*)*: T. na. 60,6—61,6°. ane 
Hatineno %: C 12,70; H 0,87; F 20,13; Br 56,11; N 5,06 
C3F3BrzH,ON. Buruncneno %: C 12,64; H 0,71; F 20,00; Br 56,10; N 4,91 


= 


* Bemecrso nomyueHo ruzpomu30om CF2BrCFBrCN. 
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Ilep@tropnponeHvAmMeTHUAOBH KH IPUP. QTO coeqHHeHHe 


oOpasyerch B pe3yJIbTaTe CaMOMNPOMSBOJIbHOK u3s0MepHsallHu nepdropaJws- 
MeTHJIOBOrO aiupa, MpOvCxOAAMeH pH XpaHeHHH B TeYeHHe HECKOJIbKUX 
qHeH. T. kun. 52,0—52,5°, es 1,3045, as 1,3605. Hatpeno MRp 22,44, Boul- 


qucmeHo yuan CaFsHsOF MRp 22,55. 
Hatineno %: C 29,29; H 1,97; F 58,92 
C,F;H3;0. Beruvcneno %: C 29,64; H 1,86; F 58,64 
«,8-J.uOpomMnep@TOpNponHAMeTHAOBHH OOH p. Homyuex 
c¢ BbIxoqom 87% jleHicTBHem cyxoro OpomMa Ha~ NepTOpmponeHHJIMeTHJOBbIL 
apup UpH oxmaxgqeHnu seqaHou BofoH. T. Kun. 134°/736 mm, ne 1,4040, 
d*) 2,0510. MRp valiqeno 38,41, BEuMCMeHO AIA CaFsBraH,O.MRp 38,54. JIure- 
paTypupre janupie ('): T. Kun. 128—132°/732 mm. 


Hatipeno %: C 15,20; H 0,97- 
C,FsBr2H3O. Brraucneno %: C 14,92; H 0,94 


MetunoBHnh 39b0uUp «-O6pomMnephPTOpnponuOoHOBO 
KuUCWOTH. BemecrBo nomyyeHo ruyqponu30m a,8-qHOpomnepdropuponus- 
MeTHJOBOrO Stbupa Tak, KaK omHcaHO HamM pauHee ('). Brixoq 56%, T. KHIM. 
101—108°, n20 1,3592. JIureparypupie Janupre (*): T. Kum. 105—107°, 8 1,3620. 

AmMuh wOpoOmnephtTopnponuHoHOoOBOK KucaoTH. Ilo- 
JIy4eH H3 Me€THMOBOFO S*upa KHCJOTHI JCHCTBHEM KOHI. BOAHOrO pacTBOpa aM- 
MHaka WM uMes T. nt. 89,9—90,5° (43 H-reKkcaHa). CmemlaHHad mpoOa c 3aBejO- 
MBIM OOpa3sloM pacimaBusacb 6e3 jempeccuu. JIlurepatypHbie QaHHble (+): 
tT. a. 90,0—90,5°. 

IlepmtTopnponeHouaguasTtTunamunH. K pacrsopy 16,6 r 
(0,1 Mou.) nepdbropanmuaxnopHya B 50 Ma a6c. sbupa npu —(30—25)° wu wuTeH- 
CHBHOM IlepeMelUHBaHHH B TeyeHHe 2 vac. Obit WOOaBseH pactTBop 11 r (0,15 mom.) 


quaTusamuna B 30 Ma aoc. sbupa. Uepes 30 muu., Korjla TemiepaTypa cmecu MOf- 


HAMaCb JO KOMHATHOM, OCaOK XJOprHApata AW9THMaMHHA Obl OTPUIbTpOBAaH, 
a OCTATOK MOCJe OTTOHKH Supa Obl MeperHaH B BaKYYMe B TOKe CyXOro BOS Ay Xa. 
Ilonyseno 7,2 r (47% TeopuH) nepdropmponenus_uaTHIAaMuHa B BHse NOJ- 
BUXKHOWM MKMKOCTH C HEMPHATHBIM 3alaxOM, UpesBLIyaHHO MerkO ruApOMUsyIo- 
mlelica Ha Bosfyxe. T. Kun. 56—59°/49 uM, 12 1,3715. Tugponusom nepdrop- 


MpONeHHIAMSTHNAMHHA Ob NONYYeH AHSTHAMHA «&-ruqponepdropmponmuono- 
BOHM KHCJIOTbI c T. Ku. 67,9 —68,0°/5 MM u n®® |,3938. JIuteparypupbie Janupie (*): 
T. Kum. 89°/22 mm, n° 1,3910. Upenruanocth NoyseHHOrO coeqHHeEHHA C 3a- 
BeJOMbIM OOpaslOM Oblla MOATBepxKeHa MeTOJOM saepHoro MarHuTHOrO 
pesoHauca. 

AuaTtTuaAaMuq e-Opomnephbtopnponunouxoponk Kue 
aoTb. K pacrBopy 6,4 r nephropnponesusqueTunamuna B 30 ma cyxoro 
XJIOPHCTOPO MeTHJeHa Opi MpHOaBseH H3ObITOK Cyxoro Gpoma B TOM Ke pacrTBo- 
putene. [locne nomyyacoporo BbI,epXHBaHHA pH KOMHAaTHOM TemnepaType 
CMeCcb Obl/Ia BbWIHTa B BOY, OpPraHHyecKHli COL MPOMBIBaJICA pacTBOpOM OuCydIb- 
cbuTa HaTpHsA HM BOAO H BBICYIUHBaICA Ha XMOpHCTHIM Kabunem. Ilocne ot- 
POHKH PaCTBOPHTeIA OCTaTOK NeperonsaJica B Bakyyme. Ilomyyeno 5,4 r (61% 
TeEOpHH) AuSTHMAMHa «-OpoMNepPTopnponHOHOBOM KHCHOTbI, HMeBIUerO cwle- 
YIOWMe KOHCTAHTHI: T. Kum. 98—99°/23 mM, ns 1,4200, d*© 1,5042, Haliqeno 


MRp 47,12, spraucneno ana C,F,BrH,,ON MRp 46,63. 
Hafineno %: C 30,23; H 3,54; N 5,34; Br 28,53; F 27,72 
C,F4gBrHyyNO. Bpraucneno %: C 30,01; H 3,59; N 5,00, Br 28,03; F 27,413 


Tlocryntisto 
18 1 1957 


WMTHPOBAHHAS JIMUTEPATYPA 


‘ EARS J eke Hives un, JI. @ Tepman, aye Ne Al crates hy lea, AH CCCP, OXH; 
1956, 1353. 2 W. T. Miller, Am. mar. 2671799; Chem. Abstr., 49, 4007 (1955). 
3 J. D. La Zerte etal., J. Am. Chem. Soc., 78, 5639 (1956). 
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Jloknayn AKayemun Hayk CCCP 


1957. Tom 114, Ne 2 > 


XHMH 1 


A. JI. KJIEBAHCKHM, H. M. JOJIFOMOJIBCKHH u 3. ©. JOBJIEP 


POJIb KOMMJIEKCHbIX COEXHHEHHM WH KATHOHOB 
KOMITJIEKCOOBPASYIOWUIMX KOMITOHEHTOB B PEAKWHH 
NOJIMUMEPH3AWHH AWETHJIEHA 


(ITpedcmaenexo axademuxom B. A. Kasancxum 19 I 1957) 


MexaHv3M peaKIHH MOMMepH3allHH alleTHJIeHa HeJIb3A CUHTATb OKOHUA- 
2JIBHO YCTaHOBJIeHHbIM (!,”). UccmeqoBanHe yCOBHH OOpa3s0BaHHA KOMIIJICKCHBIX 
DEMHHEHHL AlleTHJICHOBbIX yrMeBOMOpOAOB c pactBopamu CuCl—MCl u pou or 
2JIbHbIX KOMIOHEHTOB paCTBOpOB Pi eS ee ane 

Typomecce NOJMMeph3alHu alle- kamanusamopom a 

aleHa MO3BOMIO YyCTaHOBHTb 2 4 6 Bmnfetull. 
dqaueHHe KOMIWICKCHbIX COeAHHe- 
WH B KaTaJIMTHYeCKHX PeaKIHAX 
| TIOMTBEPpAHTb HOHHbIM Mexa- 
M3M peaKUMH MNOJMMepHsalHu 


ve 


neTunena (°). < 

B cBa3m c nogBmxKHOcTbIO x- = $440 
€KTPOHOB alleTHJICHOBbIe CcOeqH- = & 
CHHA JIErKO MOJIAPH3yIOTCA IWeH- & 030 
PaJIbHBIM ATOMOM MeJH, BcTyNaA — 
KOMIVJICKCHbI€ COeHHeEHHA, BbI- 920 
eCHAA IPH 9TOM H3 KOOp]HHa- 
HOHHOH ciepbl Me aTOMbI! XJI0- 010 


a WM 3aHWMaxH UX MecTO. Odpa- 
OBAHHe KOMIIJICKCHbIX COeHHe- 


010 0.20 


Q30 M/n 


WU alleTHJICHOBbIX YyIrsIeBOAOpo- 
OB B pacrBopax CuC]—MCI nog- 
Bep2KaeTCH 3HAYHTEIbHbIM I0- 
bIMICHHeEM PaCTBOPHMOCTH alieTH- 
eHa HW BHHHJAalleTHIeHa C OHO- 
P€MCHHBIM TIOBbILeCHHEM pacTBO- 
wmMoctH CuCl, a Takxe moce- 


Kon4enmpauua yenebodopoda b pacmbope 


Puc. 1. U3menenne pH pacrsopa CuCl — MCI 
IPH MOPIOWCHHH alleTHJICHOBbIX YyIJIeBOLOPOOB 
(A) 4 H3MeHeHHe KOHUEHTpallHH BOJOPOHbIX HO- 
HOB B pactBope CuCl — MCl mpu noracmennu 
AIleTHJICHOBbIX YIJICBONOPOJOB B 3ABHCHMOCTH OT 
KOHI[CHTpallHH KOMMOHeHTOB B pacrBope (5). 


I — C4H4; 2—C2He; 8—5 M CuCl, 5 M NH.Cl; 
4—2,5 M CuCl, 5M NH,Cl; 5—5,0 M CuCl, 
5 M NH,Cl; 6—2,5 M CuCl, 5 M NHaCl 


YIOULMM BbIMAaleHHeM H3 pacTBO- 
a KPHCTaHYeCKHX  OCAJKOB, 
OJIep2KalHX B CBOeM COCTaBe KOM- 
JIEKCHO CBA3AHHbIe yruieBoqoposn. MccneqoBanne cocTaBa OcaKOB MOKa3aJo, 
TO OHH M€HAIOTCA B 3ABHCHMOCTH OT IIpHpoynt kKaTHOHa MC], or cooTHomeHua 
uCl : MC] B pacrBope w NpHpogbl aleTHmeHoBoro yrseBoyopoya. Tak, quis 
OMIIJICKCHbIX COC@(MHeEHHH alleTHJIeHa, MOJyYeHHbIX B pacTBope CuCl—KCl 
Japactsonom (4), a Takxke Lltopuxom u Tuu36ypr (4), mpequoxwen cleqyoulni 
OCTaB: 
CsH,-4CuC!l-KC1 
C,H2-4CuCl -2KC1 
2C,H,-4CuCl-KCl 
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Tlocnequve apropbl, OasupyAch Ha AaHHbIX anamwsa MaTOUHOrO pacTBopad 

M CbIPOrO OcaKa, JW KOMMVIEKCHBIX COeMHeHHH, OOpa3syeMbIX alleTHJICHOM | 
MH BHHMaleTumeHom B pacrsope CuCl — NHaCl, mpesmoxuan ce, yIOulMny 
COCTaB: | 
2CoHy-6CuCl-3NH,gCl a CyHyg-2CuCl-NH,Cl 


Oru KOMMIeKCHBIC COeIMHEHUA ObLIM NOMYYeHbI HAMH B UHAMBHAYasbHOM CO-} 
CTOAHHH, MH MOgTBep2xkAeH ‘cocTaB, MpesormKenHbIt Lropuxom 4 Tuns6ypr. Kpo-) 
Me TOTO, ObIJIO BbIJeeHO KOMMNI€KC- | 

-2 2 : Hoe CoeMHeHHe alleTHJIeHa H3 pac- | 

ayer pete Poo Nv yaopa CuGl= CH,NEGHCl, aaa 

: KOMILJICKCHbIe COCMHEHHA, OOpasye- | 
Mbi€ JMBHHHJalleTHJICHOM H TeTpaMe- 
pom aueTuiena. I]o cocTaBy 9TH} 
KOMIIJICKCHbI€ +COeCJMHEHHA COOTBET- | 
CTBYIOT CJI€/{YIOWJHM 9MIIMpH4eCKHM | 
(opMyJ1aM: 7 


2C,H»-4CuC! - CHsNH2HC1 
CH 2 PACIENE CsgHe PAG HEI 


Visyyenve cBOiCTB BCeX BbIIUe- 
YKa3aHHbIX KOMIJICKCHbIX COe@MHE~ 
HHH B KPpHCTaJHYeCKOM COCTOAHHH 
noKasayio, 4TO MO TepMHYeCKOH 
CTaOWJIbHOCTH H MO CKOpOcTH OOpa— 
30BaHHA OHH MOryT ObITb paciOJO-— 
2KeHbI (B 3aBHCHMOCTH OT TIPHpO]b 
yrueBoqopoya) B culeqyroujei m= 
Cle€MOBATeJIbHOCTH: CeH2>CaHa 

2 04 G6 monfn  >CgHe>CsHg, T. e€. HaHOonee cTa 
kenyexmpauua HCl 6 pacmbope OWJIbHbIMH SABJIAIOTCA KOMIMJICKCHBIC 
COCMHEHHA alleTHuieHa. 

ee 2. BsavaHue KHCIOTHOCTH pactTBopa BplulO yCTaHOBJeHO, YTOB pacTBO- 
uCl — MCl ua cremeHb HOHH3aIHH H CKo- | 

pocTb mosHMepusanuu ateTunena: 1 —cre- PaX CuCI—MCI, npu pacTsopenuu B- 

leHb WoHM3auHH CeHe, 2—cKkopocrb mo- HUX ALMeTHJI€HaA WIM BHHHJaleTuse— 

JMMepH3anHH CoH, Ha, UpOHCXOAHT MOBbILMeHHe KOH- 
WeHTPalHH BOJOPOAHbIX HOHOB (pHc, 
| A), KoTOpOe CBA3aHO C HOHH3AMHEH ACTH ICHOBBIX YrIeBOLOPO]OB. 

B npesqeibHOM CyIyuae HOHH3AUNA AalleTHNeHa NMPOHCXOAUT IPH AuccouMalnH 
JiByX ATOMOB BOMOpONa alleTHeHa H [WIA BHHMMAaWeTHIeHa — OHOrO aTOMAa BO- 
nopoga. IIpu oOpa3s0BanHH KOMMJICKCHbIX COeHHEHHM AMBHHHMAleTHIeHa H 
TeTpamepa alleTHJIeHa HE MPOHCXOJHT H3MeCHEHHA KOHUEHTPalluH BOROPOAHbIX 
VOHOB pacTBopos CuCI]—MC]. Baio oTmeyeno, 4To Tp NOWMMepH3auuH BYHHA- 
alleTHJI€HA NPOHCXOMT CHHXKCHHEe KOHWEHTPaluH BOMOPOAHbIX HOHOB, H K KOHILY 
nowHMepHsatun pH pacrsopa coorsetcrByet pH ucxoqnoro pacrBopa CuCl— 
MCI. Crenenb HOHH3aNHM aLeTHJIeHOBbIX YreBOMOpOOB Onpeyensetca He 
TOJIbKO HX IPHpOOK, HO MW COCTaBOM HCxOjHOrO pacTBopa CuCI—MCl, a raxxe 
KOHIeHTpallveH KOMMOHEHTOB B pacTBope (puc. | 5B). : 

C yBeuyueHvem KOHWeHTpaiun MCI, T. e. HOHOB XM0pa, BbITeCHSIIONUX ale 
THIGH H3 KOMIWI€KCa, CTCNe€Hb HOHHSANHH yMeHbiuaeTca. CreneHb HOHH3alHH 
HaXOMHTCH Take B 3aBHCHMOCTH OT KHCOTHOCTH Cpefbl: C YBEMHYCHHEM KOH=- 
nentpauuH HCl B ucxoqHom pacTBope cTeneHb HOHM3alMH MONWKaeTCA. 

Bce 9TH ABJICHHA MOryT ObiTh OODACHEHbI Ha OCHOBAaHUM TpecTaBlenull 
O CyUeCTBOBaHHN JHHAMHYeCKOPO PaBHOBeCHA Mey KATHOHOM, HOHAaMM xOpa 
MH HOHAMM BOAOpoa. YBeMUeHHe KOHUCHTPallWu MOHOB xXMOpa B pacTBope Bue- 
YeT 3a COOOH BbITeCHeHHe alleTHJIeHa M3 KOOPAMHAUMOHHOM ciepbl meq, TEM 
CaMbIM YMCHbUas CPO KOHUCHTPallMl0 B PpacTBOPe; COOTBETCTBEHHO STOMY CH= 
*KaeTCA CTeMeCHb HOHM3AIMH pacTROpeHHoroO auernuena. 
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SHAYHTeNbHO OONbUIee BIHAHHE OKA3bIBaeT NOBHIUEHHe KOHUeHTpannn HC) 
PactBope, Tak Kak HapxAy C BAMAHHEM HOHOB xXJlOpa MpOveXxOAUT OOpasoBa- 
M€ KOMIMICKCHBIX COe(MHeEHHH HHOrO cocTaBa, cojfepxamnx HCl. 
| Boia ycranopmena Tecnad CBH3b MexKJy CHOCOOHOCTHIO K MOHHB3alLHu 
IMIVIEKCHBIX COeAHHEHHH HW KaTaMTHYeCKOM AKTHBHOCTbIO HX pacTBOpoR. 
aTaJIHTHYeCKaH AKTHBHOCTb BOSpacTaeT C YBEJIMYeCHHeEM CTeNeHH HOHH3aLlHH 
DAopofa B yrueBoopoye. COoTBeTCTBEHHO H3MeHCHHIO CTeEMeHH HOHH3aLLHA TO 
THAHHEM Pa3sIHYHbIX PakTOPOB H3MCHAeCTCH CKOPOCTh NOMMMepH3alHH alleTH- 
2Ha. CrerleHb HOHH3aILHH alle- 

HWuleHa, Kak OblWwlO yka3aHO 2-9kO 

pile, 3aBucutT or pH cpeppi. 
Bauanue KHCHOTHOCTH pac- 
30pa CuCl—MCl na crenenb 
OHH3alHH H CKOpOcTb MOVIH- 
epusalun alleTuiena moKa3a- 
O Ha puc. 2. 

CieqyeT OTMETHTb pOJIb BO- 
al, KOTOpad 3aKksIOUaeTCA B 
A\paTalluH WOHOB, OOpas3ye- 
BIX KOMIMICKCHbIMH COeHHe - 
MAMH, BCJIeACTBHe Yero MOBBI- 
JaeTCd KaTaHTHYeCKad AKTHB- 
OocTb pactBopoB CuC]—MCl. 
> OTCYTCTBHE BOJbI HOHH3AaIHA 
OMIWICKCHBIX COe/HHEHHH H CO- 
TBETCTBCHHO MOJIMMepH3allHn 
meTHeHa He MpoTeKaer. Tak, 
‘allpHMep, H3 Oe3BOHOrO KOM- 
IeKCa alleTHJIeHa, XpaHMBILe- 
Oca B TeyeHHe 960 uac. mpH 20° 
uernnen ObIJI NOJIHOCTbIO pere- / om ore ar 
‘€pHpOBaH, B TO BpeMsA Kak IIpH 
(aNHYHH Jake CleqOB Bar 
BOS[YLIHO-CYXOH KOMIeKC) 3a Puc. 3. Bauanve cHabl noma KaTHoua (MCI) Ha 
(Boe CYTOK MOJIMMepH3yeTCAH creneHb HOHH3aHH aleTHeHa H BHHHJaleTHseHa 
1% aueTuujenHa. B pactBope CuCl — MC]. Crenenb Honn3aHH CoH 

Bee u3102KeHHOe MOATBepxK- ee Cab Tien2) 
(aeT HOHHbIM MeXaHH3M IIpo- 
leCCOB NOJIHMepH3alHH alleTHsiena. 

CocTaB MW CBOHCTB&a KOMIJI€KCHbIX COeHHeEHHH, OOpasyeMbIxX alleTHJIEHOM 
{ BHHHNaueTusieHom c (CuCl-MCl), 4 ux KaTamMTHYeCKaA AKTHBHOCTb 3aBHCAT 
‘pOMe IIPHBeJeHHDIX (aKTOPOB TakxKe OT MpHpOsbI KaTHOHA M* KommsmeKcooopa- 
syrollero KOMNOHeHTAa (MCI). Boia ycTaHOBJIeHbI CleyIOWIMe 3aKOHOMepHOCTH 
10 BJIHAHHIO KaTHOHa M*: yem G6omblie CHa MOI KAaTHOHA, TEM OH B OOsIbINeH 
TENCHH BJIHACT HA CBOMCTBA KOMMJICKCHBIX COeAMHEHMH (pacTBOpHMocTb CuCl 
{ yrsIeBOJOpOOB, CMOCOOHOCTh K MOJIHMePpH3allHH, AKTHBHOCTb B lpowecce 
JOMMMEPH3alHH alleTHieHa). , 

STH CBOHCTBA CHWDKAIOTCA C YBEMHYCHHEM CHJIbI MOJIH KATHOHOB B CJleAYIOUleH 
OCIETOBATeIbHOCTH (B CKOOKaX — CHsIa TOs): 


+ 


Konuenmpagua H Ha 1 mont CyHo,-» 


Cuna non kamuona 


NH} Sie sS Mgtt+> Aer 
(0,48) (0,60) (8,3) (9.2) 


SaBHCHMOCTb CTeNeHH HOHH3aIlHH KOMMNJICKCHbIX COeAMHEHHH alleTHsieHa Hi 
SHHUJIANeTHeCHa OT CHJIbI MOA KATHOHA MpefcTaBeHa Ha puc. 3. 

B kayectBe KOMIIeKcoOoOpasyioulux KOmmOHeHTOB (MCI) MoryT ObITb npHMe- 
{@HbI TaKKe COMM aMHHOB. M3BecTHO, YTO NOMAPHOCTb AMHHOB BOSpacTaeT M0 
wepe YBeJIH4eHHA HX 34MeLeHHOCTH. COOTBETCTBEHHO HaOJoaeTCA HSMCHCHHE UX 
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BJIMAHMA Ha COCTAB, CBOMCTBA KOMIVJICKCHBIX COC{HHEHHH UH KaTaJHTHYeCKY10 ak 
THBHOCTh UX pacTBopgB. [Jo cremeHH MOJIAPHOCTH, XapakTepH3yeMOu Kone 
TOH AHCCOMMAaLHH, AMHHbI MOFyT ObITb pacMOsOKeHb! B CeAyOUMH pA (B CKO6- 
KaX — KOHCTAHTbI JMCCOUMaLHH): 


Chi CHs 
~ ~ 
NHs < CHsNH,; < NH < CHs3 rage 
CHs CH 


(1,79-410-5) (4,38-10-4) (5,2-40-4)  (5,45- 40-4) 


3aBHCHMOCTb AKTHBHOCTH KaTaH3aTOpa OT TIpkpOfbl aMHHA Tipe/|cTaBsena 
Ha pc. 4, 43 KOTOpOrO BHAHO, 4YTO NpeBpalllenve BHHHJaleTHIeHa B TeTpaMep 
alleTHleHa BO3pacTaeT 10 Mepe YMeHbINeCHHA MOJIeKyJIAPHOrO Beca KaTHOH4, ” 
KOTOplill MOXKeT XapaKTepH30BaTb B YKa3aHHOM PAJly MOJAPHOCTb KaTHOHOB 
comell AMHHOB, IIpHYeM AKTHBHOCTb KaTaJIM3aTOPOB yYMeHbIWaeTCH C yBeJIMYe- 
HHeM TOJISpHOCTH. 


% 
1G 


co S 


[nybuva npedpauenus C,H,, 


20 ar) a0 700 
mMonekyNApHarl Geo kamuona . 


Puc. 4. AKTHBHOCTb KaTaJIHTHYecKoro pactBopa CuC] — MCI B 
3aBHCHMOCTH OT IIpHpofpl KaTHOHa (MCl) 


Baustnve NpHpOsbl KATHOHA OODACHACTCA HX NOMAPH3yIONNMM JelicrBuem Ha 
ALCTHICHOBbIE YIVI€EBOLOPObIl, HAMpaBJCHHbIM MPOTHBONONOKHO BJIMAHUIO  3a- 
px{a WeHTpaJbHOrO aToMa Meg. KouTpromspusyiouyni addbeKT KaTHoHos M* | 
B MCI Tem 6onbute, eM GONbUIe CHa MONA KaTHOHAa MIM ero NONOKUTenbHAA 
TOJIAPHOCTh JIA CONCH AMHHOB. 


BeecorsHbli Hay4yHo-Hcc1eqoBaTesIbCKHIi 
HHCTHTYT CHHTeTHYeCKOrO KayuyKa 
um. C. B. Jle6enena 


Tloctynuio 
19 I 1957 
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ta)J.ANiewland, W.H. Carothers, D.D.Coffman, J. Am. Chem. Soc., 5oy 
2048 (1933); 6) A. E. DaspopcexKud, DKOX, 8, 131 (1937), 2A. J. KneOanck uit, 
JI. I. Wropux, HW. M. Tonronoatrcxuh, Usp. AH CCCP, OXH, 2,. 189 (1935). 
Sa) JI. YT. Wipux, A. A. Tuus6ypr, KOX, 5, 468 (1935). 6) A. JI. Kane6an 
cxui, 3. © JLo6mep, Tp. Bcecowsn. wayuH.-accen. wucT. cHHTeTuU. Kayuyka, 1, 50 
(1948) *R. Cha wvaisitie lo nj CR.) 130) 1764 (1900). i 


Aornaayn Akagemun nwayx CCCP 
1957. Tom 114, Ni 2 


‘ XHMHF 


HW. K. KOPOBHI[bIHA, H. TF. )KYKOBA, B. A. KYBUIMHOBA, 
H. H. FAMJAMOBHH u 10. K. FOPbEB 
CHHTE3 WH H30MEPH3ALLMA SHOJIAWLETATOB 8-®YPAHH)JIOHOB 


(Tpedcmaeaeno axademuxom B. A. Kasancxum 16 I 1957) 


~ [Ipouspogusie sH01bHOH opmbI TeTparuypodypanona-3 (8-dbypanujona) u 
2FO FOMOJIOrOB NOYTH BOBCe He H3YYeHHI, WH sHUIb J{onon (‘) ynomunaeT, 4TO 
2,2,5,5-TeTpaMeTHIPypaHHAOH-3 Jaer cyb(aT 9HOM_HOL Mopmpr (upH AelicrBun 
CepHOW KHCJIOTbI) H HATpHeEBOe MpOHSBOAHOe SHOMbHOM dopMpl (pH JelicTBUH 
MeTaJIJIMYeCKOrO HaTpHsA), OGpasoBaBilee pH elicTBHH OpomucToro 93THIIA 
3-3TOKCH-2,2,0,9-TeTpaMeTHIHPHApodypan. 

B nactosileH paOote ia NOJyYeHHA AleTHJIbHbIX NPOWSBOAHbIX JHOMbHOM 
popMbr HCHOMb3OBaJIHCb TaKHe KeTOHbI pala B-cbypaHuyona, y KOTOPbIX B a- 
MOJIO%KCHHH K KapOOHHJIbHOH rpyne HMeeTCA JIMUIb OHA MCTHJICHOBaA rpynnma, 
GTO MOSBONAeT NONYYaTb TOMbKO OHH SHOJIalleTaT Cc 3apaHee H3BeCTHbIM MOJIO- 
eHHeM JBOHHOH cBa3H.-B KauecTBe alleTHIMpyloulero cpefcTBa Obi HCHONb- 
30BaH H30mponeHusauerat (*). Mpr ycTaHOBHJIH,4TO B 3TOM CIy4ae AalleTATbI JHOJIb- 
HOH (pOpMbI KeTOHOB psa B-cbypanHyona OOpasyioTca Cc BbIXOOM 65—85% , CUH- 
Tad Ha HCMOJIb30BaHHbIN B PCaKIUHH KeTOH (allHJIHpOBaHHe YKCYCHbIM AHTHAPHAOM 
TIOJOMRUTEILHOFO pesybTaTa He JaeT).TakHM ITyTeM MbI TOJIYYHJIH SHOMAaleTaThl: 
2,2,5,5-TeTpameTHypaHuyoua-3 (75,5%), 2,5-qtumMeTHI-2,5-(M9THIPypanHyo- 
na-3 (66%), 2,2,5,5-6ucTrerpameTumenypaHHjona-3 (80%) u 2,2,5,5-OucneHTa- 
MeTHJeHpypanHHgoua-3 (84,5%). 


O OCOCH, 
> praet ey 
ag Va Tax 
R’ O R’ RZ O R’ 
3) aS a eeaek 
Re 
t 
R _——_ 
2) R a CHs, RG = C3H;; 4) y, = 4 RY 


R’ 


STOT THM HHTePeCHbIX MpPOH3SBOYHEIX B-cbypaHHAOHOB JO HACTOAIMerO BpeMeHH 
He OpluI eue OnHCaH B AUTepaType. Cueqyer ormeruTb, TO B 1940 r. lO. C. Samp- 
KnHy u B. VM. Bapanos (°), usyyaa mpucoequHeHve YKCyCHOM KHCJIOTbI kK TeTpa- 
METHJOYTHHAMONY B IPHCYTCTBHH COJleH PTYTH H OCHOBbIBaACh JIMWIb Ha JaHHbIXx 
aHawiu3a, OWIMOOUHO MpHMucanH OfHOMY H3 MpOAyKTOB peakuun (T. 1, 30,5— 
31°, vr. kum. 88—96°/6,5 mm) crpoenne 2HONaeTaTa 2,2,5,5-reTpameTusmpy panu- 
qoua-3. 

Mobi H3y4HIM TakxKe OTHOWEeHHE MOJYYCHHbIX HAMM SHOJALeTATOB K rasore- 
HHPOBaHHio HW W30MepH3allHH. Oxasaocb, 4TO IpH NpoOuycKaHHu XwOpa pH 
—5°B 9nomauetat 2,2,5,5-TerpameTusdypanHjoua-3 UM ero pacTBOp B XJIOpo- 
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(bopme wiM adc. apupe c BEIXOOM 67% TOyyaeTCH a-MOHOXJIOPKeTOH psijla 
dypanuyuna — 4-xpop<2,2,5,5-rerpameTuidbypanuyon-3,  OOpas0BaHHe — KO=— 


TOPOPO MOXKHO OOSACHHTH CueAyIOWlelt CXEMOH: 


OCOCH; Cl Cl Cl O 
rae x H~—“0CoCH C eg ey CH,COCI 
CHa | | CH seks i pe ol Ni ChE 
J. SY, 
ci” CH, Cie OCR CH, to. (one 


Peakwusa 97a UMeeT NPHHIWMNHabHOe, HO He MpenapaTHBHOe 3HayeHHe, HOO | 
o-XJIOPKeTOHbI pa PypaHuAOHa C XOPOWIHM BbIXOJOM NOJyyaroTcA pH HeMO- | 


CpeCTBEHHOM XJIOPHPOBaAHHH COOTBETCTBYIOWUX KeTOHOB (*). 

OjHOK U3 HavOosee HHTeEpeCHbIX PeaKUHH SHOMAWeTAaTOB KETOHOB ABJIACTCA 
HX W30MepH3aluA (TepMuyecKad WIM KaTamMTHuecKad) B f-uKeTOHBI. Tak, 
HamlpuMep, H30MponeHusaleTaT mpH eHcTBHuM TpexdbropucToro Oopa HAH MpH 


MIPOBeeHHH Yepes KBaplieByio TpyOKy upw 450—500° usomepH3yerTcs B alleTHJ- | 


alleTOH Cc BbIxofom 70—83% (°*). 

Mbt ycTaHoBHsIH, YTO MpH MponycKaHHH TpexdTopucToro Sopa B OxMar*KeH- 
Hb sHOmaueTaT 2,2,5,5-Terpamerusdypanujona-3 mpx —40— —20° u3omepn- 
3alldA He MpoucxoyuT, a mpu —10 — —5° nocae HeKOTOpOrO HHJYKUMOHHOLO Te- 
pHoqa Mpoucxog_uT OypHaA peaKUHA HW NOMHOe OCMONeHHe peaKIMOHHOM CMeCH. 

[IpH mpopeyenuu 9HONaleTata 2,2,5,5-TerpameTuidypanHujona-3 yepes 
KBaplleBy!0 TpyOKY, HAalOJIHeHHY!O CTCKJIMAHHOH BaTOH H HarpeTy1o JO 500°, 
IIpOHCXOAHT M380MepH3alluA B 4-alleTHI-2,2,5,5-TeTpameTHIYpaHHOH-3 (BbIXO] 
36,5%). Ira TepMHyeCcKad H3OMeEPH3alHA MPOHCXOAUT B OYeHb Y3KOM Temepa- 
TYPHOM HHTepBasle H pH OMpeseNeHHOM H OYEHb KOPOTKOM BpeMeHH TepMH4Ue- 
ckoro Bo3yeHcTBua. IIpu 6onee Hu3KHX TemmepaTypax (450—480°) u30mepH3a- 


IMM He IpOHCXOZMT; pH GOomee BbICOKHX TemMMepaTypax (510—520°) Bprxoq | 


4-alleTHs-2,2,5,5-TeTpameTHIypaHufonHa CHM xKaeTcaA WO 5—10%, Bcme_cTBHeE 
pacuyeneHHa ero Ha KeTOH H KeTeH: 


CH3 
| 
OCOCH, CO O ie 
ae oy \—/” >500° =a 
CHa] [CHa > CHa] |) CH > CHa | | CH + CHa = C= 0 
A aS NA NTS 
GH, -0. CH, CH,” O CH, en See 


Ilonyyenne MeqHOH COMM HM MpoHsBOHBIX 4-aleTH-2,2,5,5-TeTpamMeTH uy panu- 
AOHa-3, a TAKKE HHTEHCHBHOE (PHOMeTOBOe OKPallIMBaHHe eFo C paCTBOPOM XJIOp- 
HOrO %Kele3a NOATBepxaeT ero cTpykTypa. CnekTp NOrOMeHHA MeAHOL COMM 
4-atjeTus-2,2,5,5-TeTpamMeTHIypaHufoHa-3 (Amaze 256; 305 mp) aHanornuen 
CHEKTPy NOrMOUeHHA MeQHOH COMM alleTHMaleTOHA (Ayaxc240; 294 my.)— xapak- 
TepHemero B-yHKeTOHA. 

Hsyyuenve cBolictB storo kKjlacca B-qHKeTOHOB psaya (bypaHHyoua mpogon- 
*KaerTcs, 


OKCNeCPHYMECHTANbBHAA YaACTh 


IuoOManeTAT 2,2,5,5-TeTpameTHAdbypanugzona-3. Cmecb 
20 r u30mponenuuatetata, 28,4 r 2,2,5,5-TeTpameTunypanuyoua-3 (1) u 1,5 r 
N-TONYOJICYIbPOKHCIIOTHI HarpeBaslacb B KoN6e Cc epserMaTOpoM, BbICOTOM 
50 CM H HMCXO{SILHM XOJOAMIbHHKOM, TOKa He oTOrHamoch 12,5 mam aeroua 
(86%). Ilo oxmaxkyeHunH cMmecb Hacpilllamach Oe3BOAHbIM alleTaTOM HaTpHA, 
OCTaBIATACh CTOATh Ha HECKOJIbKO YaCOB, 3aTeM OTPUJIbTPOBbIBANaCh, H OCAaOK 
NpOMbIBaJica aOc. spupom. Ilocae OTTOHKH 3cpupa OT cOeMHeHHBIX (puIbTpaToB 
M BYKpaTHOM NeperouKH OcTaTKa ObIIO BbIeeHO 9,7 r HeH3MeHEHHOTO KeTOHA 
H 18,3 r sHonauerata 2,2,5,5-rerpamerumdbypannjqona-3 (50% Ha BBeeHHBIi 
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a 


75,5% Ha BCTYNMBILIMI B peaKIMHI0 KeTOH): T. KUN. 77—78° (19 mm); n3 1,4313; 


> 


 0,9858: MRp 48,40; CioH,6O3. Brrmucneno: MRp 49,01; FM p 0,61. 


Halizeno %: C 65,10; 64,94; H 8,85; 8,79 
CyoHysO3. Brruncneno %: C 65,13; H 8,75 


POQuHOMmaMeTAT 2,O-7UMeTHA-2,4-7H9THAbPypauugona-3 
WYYeH, KAK ONHCAaHO Bpllue, H3 17 4r 2,5-UMeTHUI-2 9-(HITHIypanujoua-3 (4), 
) r w30NponenHaletata uw 1,5 r n-TonyoucyabpoKucNOTH; T. Kun. 105— 
7°(19 mm); n° 1,4441; d20 0,96,34; MRp 58,54; CyHo.Os. Brraucneno: 
‘Rp 58,25; EM p 0,29. 

t 


HaltizeHo %: C 68,39; 68,26; H 9,64; 9,73 
Cy2H2903. Boruncaeno %: C 67,89; H 9,50 

AX0A 9,7 r (45,5% Ha BBeJeHHbI H 66% Ha BCTYNMBLUIME B peakUMio KeTOH). 
FOuHoOnaueTaT 2,2,556ucTeTpameTHTeHbypaunugqona-3 
yueH, KaK OMMcaHO BpIe, H3 19,4 r 2,2,5,5-6ucTeTpamerumenypanujona- 
°), 20 r usonponenumanetata H 10 Kaleb KOHIeHTPHPOBaHHO CepHoli KUC- 
Tb: T. Kum. 124—127° (9 mm); T. na. 49° (v3 cnupTa); 


Hatingeno %: C 71,14; 71,22; H 8,93; 8,98 
Cy4H2903. BoruucmeHo %: C 71,16; H 8,53 


og 9,8 r (41,0% Ha BBeyeHHEIi u 80 % Ha BCTYNMBIIM B peakHIO 
‘TOH). 
-OuNOMaAMeTAT2Z,2,5560HCNeHTAaMeTHMeCHhPypauuAona-d3 
yyeH, KaK ONHCaHO Bolle, H3 22,2 Pr 2,2,5,5-OucneHTameTusieHpypa- 
ijqoua-3 (*), 20 r u30mponenusanetata uv 10 Kaleb KOHWCHTPHpOBaHHOl cep- 
YH KMCMOTHI: T. 1. 54—55° (43 cnuprTa). 


Hatizeno %: C 72,69; 72,87; H 9 
CygHo4Og. BorunceHo %: C 72,69; jek als) 


pixog ll r (41,7% Ha BBefeHHbI u 84,5% Ha BCTYNHBINHM B peaKIHIO KeTOH). 
mXTOpHpOBaHHe S9HONMAWETATA 2,2,0,0-Te TP aMeTH I- 
ypauuyzoua-3. B 11,5r snonanerata 2,2,5,5-rerpameTundypannjona-3 
OH OXMaxKeHHH WO —S° mponycKaJicA TOK cyxoro xsopa AO mpusBeca 4,4 r, 
ATeM PeAKIHOHHaA Macca, OypHO BbIJeIABINAA Ha BOSyXe XJOPHCTHI BOJO- 
ol, HeperoHaAacb B TOKe a30Ta B BakyyMe; OpblvIO Bpiemeno 7,3 r (67%) 
xmop-2,2,5,5-TerpameTuypanuyoua-3: T. Kum. 65—66° (8 mm); n@® 1,4470; 
‘i 1,0820; MRp 43,61; C,H,,0,Cl. Bnraucneno MRp 43,83; EMp 0,22. 


Hatineno %: Cl 20,23; 20,17 
CgHy302Cl. BoruuesteHo %: Cl 20,07 


lurepaTypHbie Manuble: T. Kun. 184,5°(760 mm); n'8 1,447; d'* 1,0925 (*). Anaso- 
AUHbIC PE3YIbTATHI ObWIH NOMYYEHbI pH XJOpHpOBaHMH B cpeye xmopoPopma 
aOcosOTHOrO supa. 

Tlonyuenune 4-anetTus-2,2,5,5TeTpameTHIgdypanufo- 
a-3. 14,5 r 9HOnauerata 2,2,5,5-rerpameTHadpypanHjona-3 NpOBOAMIHCb 
) exopocrbio 3,75 Ma/uac yepes KBaplleBy!o TpyOKy, HamlOJIHeHHYy!0 CTeKJAH- 
off BaToi (BHyTpeHHMM quameTp 10 mM, AwHHa HarpeBaemoli uacTH 100 MM) H 
arpetyio yo 500°. IIpu meperonke npogykTa H30MepH3alluu B BakKyyMe ObIJIO 
pijeeHo 7,2 r HeH3MeHeHHOrO sHOMaLeTaTa. IIpH AoOaBseHUM K OCTATKY B KOl- 
> 20 Mul HaCbILeHHOrO pacTBopa alleTaTa MeqH Opimi0 nomyueHo 3,1 r (36, %) 
EHOW COJIH 4-anetus-2,2,5,0-TeTpaMeTHdypaHujoua-3; T. Tvl. 285° (H3 
THpTa). 

Hatiaeno) 4 :)Ce55,02; 50,370 7,11; 7,49 
CopHgoOgCu. Berucneno %: C 55,86; H 7,03 
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IIpu pasnoxenun 3,1 r Mequow comH 4-aneTuJ-2,2,5,0-TeTpaMeTHJIMypaHys 
youa-3 20% cepHo KUCAOTON Oplmo0 NOyYeHO 2,5 r (94%) 4-aneTH-2,2,5,5%) 
TeTpameTusypanufona-3; T. m1. 53° (“3 aOc. cnupra). IIpH croaHuM Ha BOsLy# 
xe ObICTpO MpeBpalaetcsa B rufpat c T. nw. 73°. ; s | 


Halineno %: C 59,57; 59,62; H 9,08: 9,4 
CypHygO3-H,O. Brruvcneno %: C 59,38; H 8,97 


Cemukap6aszsou:T. ma. 156—157° (“3 wuKnoreKcana). 


Hafineno %: C 54,72;:54,98; H 7,96; 8,17 
Cy;H,,03Ng. EBpruucneHo %: C 94,76; H 7,93 


MenuarugApa3zon: T. ma. 151° (u3 cnupta). 
Hafineno %: C 70,49; 69,78; H 8,29; 8,12; N 10,15; 10,36 


CygHe202N>. BrruucmeHo %: C 70,04; H 8,08; N 10,24 
MockoscKuli rocyapcTBeHHbIi yYHHBepCHTer Tlocrynuso 
um. M. B. JlomoHocopa 12°. 195% 
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Wornann Akanemun Hayk CCCP 
1957. Tom 114, Ne 2 ° 


’ XHMHA 


Axanemuk H. H. HA3SAPOB, JI. A. AHOBCKAA, B. Ml. FYCEB, C. C. IOMHT, 
B. H. TYHAP u B. A. CMHT 


CHHTE3 METWJIFENTEHOHA HW METWJIFENTAXMEHOHA 


MetusrenTeHou H MeTHJIPenTaqHeHOH ABIISIOTCA BaXXHBIMH HCXOJHbIMH TIpo- 
/KTaMH JI CHHT€3A TIPHPOMHBIX JYWIHCTHIX BelleCTB H30MPeHOHAHOrO THNAa 
MHaloosla, repanHosa, apHesona, WHTpasA, WerHApOUMTpana, cadpanana, 
sHOHa). Mpbi jleTaibHO HccmeqOBaNH NONyyeHHe MeTHJIPenTeHOHa Ha OCHORe 
IMCTHJIBHHIJIKapOHHOJa HJM H30MpeHa TpeMA pa3JIHUHbIMH MeTOJaMH: 1) KOH= 
sHCaMeH NPeHHJIraNOreHHyOB C alleTOyKCyCHbIM 3cdupom (1); 2) Bsanmogeli- 
‘BHEM JMMCTHJIBHHHJKapOHHOJIa C aleTOYKCYCHbIM 3:HpOM H 3) THpoOwH30M 
leTOyKcycHoro acupa AMMeTHJIBHHHAKapOuHONa (7). 

Kak 6blJIO NOKa3aHO B Halle sa6opatopuu (°), Up YelicrBHU ramoreHOoBo~ 
JPOJOB Ha JHMCTHJIBHHUIKapOHHON OCOpa3yioTCA C BbICOKHM BbIXOJOM COOTBeT= 
“BYIOULHe NPe€HHJIraJIOreHHbl, KOTOPbIe JIErKO KOHJICHCHpyloTca Cc HaTpalleto- 
KCYCHbIM S*PHPOM H MPH MoceyIOUleM OMBIJIGHHH jJlaloT MeTHJITenTeHOR: 


eis | HX CHs NaCHCOCH,’. 
me CH Ci ye CECH ae 
: CHs CH; . 
COOR 
ak | NaOH Soe 
JE = CHCH,CH — COCHs3 = ye = CHCH,CH2,COCHs (X = Cl nau Br) 
CHs CHs 


ce TPH CTaqHu STOFO CHHTe3a TeMeCOOOpasHO NPOBOAUTb B OAHY ONepallvlo Ges 
IeeHHA TPOMe@KYTOYHBIX MPOMYKTOB; NpH ITOM omyyaeTcA MeTHJIrel- 
-HOH C BbIxogOM 75% uepes mpeHHGpomuy wu 60%— uepes npenusxmopHy. 
OCNeHHe MOXKHO MOJYUaTb, KaK H3BECTHO, TaK*Ke JelCTBHeM FasOreHOBOMOr 
O0B Ha H30TpeH. 

- Bropo meToq CHHTe3a MeTHJIrenTeHOHa 3aksOUaeTCH B HeMOCpef{CTBeHy 
OM B3aHMOJeHCTBHH JMMeTHIBHHUIKapOHHONa C alleTOYKCYCHbIM 3PHPOM MIpH 


sMiepatype 160—170° u umstocrpupyetca ciefyroulelt cxeMol: 


cH, OH GOOCH xy,  OCOCH,COCHs 
3 © | CH,COCH, 3 N | 160—170° 
>C— CH = CH: >C— CH= CHa A 
CH, CHSC CH, 
CHs 
= yc — CHCH,CH,COCH, + CO, 
CHs 


bIXOJ. METHJIFelITeHOHa MO STOMY METOJY COCTABJAeT 60—70%, OHOBpe- 
SHHO BbIJeIAeTCH MOUTH TeOpeTHYecKOe KOJIHYeCTBO STHMOBOTO CHHPTa 
“jekucoro rasa. BeseycTBue HH3KOl TemlepaTypbl KHNeHKA AMMCTHJIBHHHII< 
{pOHHONA yKa3aHHYIO peakUMIO HeEOOXOAHMO NPOBOAUTh NOR AaBJICHHEM HH 
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B IIPHCYTCTBHM BbICOKOKMNALIMX pasOaBuTedel (BaseHHOBOe MacJIO), TIpHMe: 
Had abeKTHBHY!O KOMIOHKy BBICOTOM 100—120 cm. Ecau sty peakuMio MpoOBo- 
MTb IIpH Temnepatype He Bolle 140°, To B pesysIbTaTe NepesTepHpuKalun OTTO! 
HAeTCA MOUTH TeOpeTH¥ecKOe KONHYECTBO STHOBOTO CHMpTa, HO BbIJeJeHHs 
YIIeKUCHOPO 1a3a He MpOHCXOMMT, H pH pasrouke OcTaTKa B BakyyMe yaeTCs 
BbUIeNHTS alleTOyKcycHblli sup AuMeTHABHHMIKapOnHONAa. TlocneqHHu UpHl 
i60—170° noyBepraetca nMpomusy C OOpas0BaHHeM MeTHJITrelTeHOHAa HM Ive 
KHCIOTH, YeM MH OKA3bIBaeTCA IIPHBeeCHHBIM BbILIe MCXaHH3M 9TOM peakilHy,) 
IIpumewenve meTanmMyuecKoro HaTpHxA HIM [pyrux oOaBoK B STOH peakIMy 
He ABNIAeTCA WemecooOpasnpm (*). 

Mor yleTayibHO HCCeOBaIH TakxKe IMpONH3 YMCTOrO alleTOalleTaTa HUMeTHI- 
BHHUIKapOuHoua, JIeErKO 0JlydYaemMoro C BbIXOJOM 90% welicTBHeM J\MKeTeHa 
Ha JUMeCTHIBHHHIKapOHHOJ B MIPHCyTCTBHH HeOOMbINAX KOMHYeCTB NMPHAMHA) 


pilots Cy, OCOCH:COCHs 
at | AUKeTCH re | 145—160° 
SC — CH = CH, > SC—CH=CH; a 
Clg CH, 
CH, 
= ye = CHCH,CHsCOCH}:-1CO5 
CH, 


Han6onee riaqKO MMpomM3 alleTOaleTaTa JUMeTHIBHHHIKapOuHOa TpOXxo: 
Aur 6e3 BCHKUX WOOaBOK MpH Temnmepatype 145—160°, u npu asToM OOpasyercs 
MeTHJIFeNTeHOH C BLIxXOo,OM 65—70%. Becb STOT Mpolecc MORHO Tak*Ke OCyMe 
CTBIATb B OJHY OMepalHio 63 BbIJeJICHHA B UHCTOM BUJe alleTOyKcycHoro 94 
pa jumeTusmBuHHaKapOuHONa. IIuponus mocmeqHero MMeeT Tak?Ke MOOOUHOR 
ManpaBseHHe; Ip KOTOPOM OOpa3syIOTCA H30MpeH, aleTOH' H YIIeKHCIbIM Tas 


CH, OCOCH2COCHs3 CH 


° 


| | 
ye —CH=CH, -— CH,.=C— CH = CH, + CHsCOCH3 + CO, 


B HeKOTOppIx Cy4adx MOAOOHbI pacnay alleTOalleTaTOB TPeTHYHbIX BHHHU 
MW STHHWIKapOHHOJIOB CTaHOBHTCA TlaBHbIM HallpaBIeHHeM PeaKI[HH, Kak 9TO 
OblO yCTaHOBNeHO B Hale sa6opaTOpuu Ha psye Apyrux mpumepos. 

Mert noyxpo6Ho uccmeqoBasIH TaK%Ke MeTOb!l NOJyYeHuA MeTHIIrenTaqHeHoué 
KaK B3aHMOJeHCTBHeEM JMMeTHJISTHHHIKapOHHOa C alleTOyKCyCHbIM 93K 
POM, TaK HW. MyTeM NMpoOMmH3a 4YACTOrO alleTOaleTaTa JUMeTHJSTHHMIKapOnHoma 
mosyyaemoro c Bbixoqom 90% jlelicTBHeM Ha J\MMeTHISTHHUIKApOMHO! 
WukeTeHa B TpHCyTCTBHH TpMSTHIaMUHa: 


cH, OH (00CsH evans (OCOCESCOCH, 
ASS CH2COCH, aS | TA a00® 
CHs eo CHg | 
CH | 
+ C= CH—CH = CHCOCH, + CO, 
CH, 


Huxe 160° nuxaxoro B3aumojelicraus MeKAY JMMeTHJISTHHHIKapOHHOJOM 
M alleTOYKCYCHBIM S*PHPOM HE IPOMCXOMMT (BOSBPalllalorca HCXOMHbIE MPOMYKTHI), 
STY peaKUMIO HeEOOXOAMMO IIPOBOAMTh pH Temnepatype 170—180°, ognaKc 
BbIXO] MeTHJenTaqveHOHa IPH STOM Tosywaerca BCero AHUIb OKONO 25%, 

T]mponus uucToro alleToaleraTa [UMeTHISTHHNAKApOHHOa B KUKOL (pase 
HanOonee T1aKO MpOXOMUT Ges BCAKMX JOOaBOK pu TemmepaType 180—200° 
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TaKHM IYTeM yaeTCA NO yuaTb MeTHJTeNTaHeHOH C BEIXOJIOm 55%. B rasoBokt 
13@ (IHpeKcoBas TpyOKa) 9TOT nMpomMs MpoOXo_UT c same@rHoit CKOPOCTbIO 
(Ib TIpH Temnepatype 250—300°, u MeTusrenTaqMenon pn sTOM nomyyaerTca 
H€SHAYHTEIbHbIM BbIXOOM (15—20%), B TOM 4MCIe H B CAyyae NpHMeHeHHA 
‘KyyMa. Bpeyenue HHepTHEIX pasOaBnTeneit H OobaBoK PasJIMYHbIX KHCIOT, 
Je H OKHCIOB MeTam0B (ociopHaa u GOpHasd KUCMOTI, %-HapTanHHcysb- 
9KMCOTA, alleTaT Megu, Cr2O3, CueCle, HgeCle, AlCls u ip.) He Jano Onaro- 
)HATHBIX PC3YJIbTATOB, a B pxAe CyYaeB IpHBeNO"K MOMHOMY OCMOJIEHHIO Be- 
acTBa (alleTaT Mequ, OopHad KucmoTa, CueCle). IIuponus aueroauerata JH- 
THISTHHHKApOHHOa TaKKe CONpOBO*KaeTcH  NMOCOUHBIMA TIpoMeccamy 
OOpas0BaHHeM H30NponeHusalleTueHa H alleTona: 


: 


CHg OCOCH;COCHs CH3 


Ne | 180—200° | 
Joa Sn — CH, = C— C==CH + CHsCOCHs + CO. 


CHs 


QOKCNeCPHMCHTANBHAA WacTh 


IlomyyenHune mMeTUuUarenTenHona. a)B200r qumerunsunun- 
pOuHONa IPH OxMaKJeHHu MeAHO Bool (0°) mpomycruau B TeveHHe Tpex 
cop 193 rasooOpasHoro OpomucToro Bo,oposa (u36nITOK 3%). Cmecb cToama 
yaca IPH KOMHAaTHOM Temlepatype, OOpa3s0BaBlHlica BOAHEIM cno (40 ma) 
qenen, OPOMH, MpOMbIT pacTBOpoM OnKapOoHaTa HaTpHA M BbICyINeH mpoKa- 
‘HHBIM CyIbaToM MarHua. Tlomyyeno 323 r npeHunOpomuya, KOTOpHIH Ges 
peroHKH Obl WOOaBseH (B TeyeHHe Yaca) K HaTpalleTOyKcycHOMy 9dupy, 
WOTOBJICHHOMY H3 50 Lr MeTamHueCcKOrO HaTpHa Hu 380 r alleToyKcycHora 
Mapa B 650 Mu aOc. cnupta. PeakunonHas cMecb NepemewmMBasacb 5 vac. mpr 
miepatype 5—20°, 3aTem Obiia OcTaBJIeHa Ha hOUb, a HA CeEMyIONMH enh 
OBa TepemelHBasacb 4 uaca upu 60°. BpiyqenuBmiuiica ocaqoK Opomucroro 
iTpua (213 rT) oThu,TpoBan, CNMpPT OTOrHaH B ClaOOM BakyyMe, K OCTaTKy 
»OaBneHo 1100 ma 10% pacTBopa eykKoro HaTpa, H CMeCb MepemelliMBasach 
yaca upuH 60—65°. Tlocne noyqkucneHunA cOMAHOM KUCNOTON JO KuCION peaK~ 
{1M Ha KOHTO, IpOyKT 9KCTParHpOBaH 32PHPOM, MpOMbIT pacTBOpOM OuKap- 
HaTa, BbICYIIeH CyIbcaTOM MarHHA HM pa30rHaH B BakyyMe Ha KOJIOHKe B 
tT. T. Ilomyyeno 219 r (75%) meTumrenTeHona.c T. Kun. 75,5—76°/25 mM, 
01,4404. Cemukap6a30H ero nuiaBusica mpH 135,5—136°, 2,4-7uHuTpodenus-~ 
ipasou pu 85,5—86° (u3 BoyHOrO cmuprTa). 
6) B 86 r jumeTunBHHHKapOuHONa MponyujeHo mpu O° B Teuenne 4 uac. 
9,5 r ragoo6pa3Horo xJIOpHcToro Bo,Opoya (u36niTOK 8%). Tlocne AByx4aco~ 
oH BbI-epxXKH MPH KOMHATHOH TemMepaType BOJHbI col (2 Mul) OTJeNeH,. 
JCHHIXJOPUA MPOMbIT HACHIICHHbIM PaCTBOpOM OuKapOOnaTa, BbICyIWeH CYyJIb~ 
ATOM MarHua u 6e3 MeperoHKH OOaBseH 0 KallJIaiM \B TeyeHHe 2 4ac.), K pac= 
30py HaTpaleToyKcycHoro adupa, mpuroropienHomy u3 34 r meTasuMue~ 
<oro Hatpua u 190 mua aneTroyKcycHoro supa B 300 ma a6c. MeTaHona. CMech 
2pemelluBasiack 3 yaca mp Temnepatype 30—40°. Ha qpyrou jeHb ocaqoK 
MOPHCTOrO Ha1pHA OTPUJbTPOBaH, MeTAHOJI OTOrHaH, K OCTaTKy jOOaBeHO 
10 ma 10% pacTBopa eykoro HaTpa,— peaKIMOHHEA CMeCb MCpeMeIUHBAaaCh 
yaca upu 60—70°. Ilocne noqkucnenua cONAHOM KHCMOTOM MpOyKT 9KCTpa~ 
{POBaH SPHPOM, TIpOMbIT PpacTBOpOM OMKapOonaTa, BbICYIIeH cysbcatTom 
arHia WM pasorHaH B Bakyyme. Ilonyueno 76,3 r (60%) meTusmrenTeHoHa C¢ 
kun. 56—57°/9 mm, n2 1,4403. 
s) B xon6y, cHaOxKeHHy1o TepMOMeTpOM. KalleybHOH BOPOHKOH H  KO~ 
OHKOH BpIcoToH 120 cm, momecTHiH 25 MJ BasesIMHOBOrO Maca HK 
pu tTemnepatype 210° (B macne) MefeHHO, B TeyeHHe 6 yac., mpHOa~ 
ama cmecb 43r (0,5 mous) qumMeTHIBHHHIKapOuHona u 72 Yr (0,55 Moms) 
yeroyKcycHoro supa, Tak yTOObI TeMMepaTypa peakUMOHHOM cmMecH TMoAep~ 
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*KUBaslacb He HuxKe 160—165°. 3arem, HarpeBaHue upH 169—180° mpoyomKay 
yluch elle 3 daca qo pekpamlenua Bienenua rasa. Bcero B ONbITe BbIJeMJOCB} 
9 nm raga (coqepxkuT m0 anamH3y OKONO 90% YreKHCOTHI H 10% wsompena)} 
wu oTOrHanoch 25 1r qucTuanata c T. Kun. JO 78° (STHMOBbIN CIMpPT C IIpHMeCbw 
auleTona). IIpu pasronke OcTaTKa B Bakyyme BbijleieHo 38 r (60%) MeTusIrer-} 


rcHoua CT. Kun. 6!—62 /10 mM, n> 1,4412, Anaxe 243 Mu (B cnupTe), Ig e 2,549 
cemukap6a30H mmaBHicd mpu 136—137° (u3 cnupTa). 

r) K 17,2 r qumetuiBuHHaKkapOuHona (0,2 MOuaA) O6aBusH 1 MI Ccyxoro| 
MpuqMHa WO Kaniam mpHOasuiu 21 r 83% quKerena (0,25 moms) Tak, 4TOObI} 
TemllepaTvpa peaKUMOHHOM cmMecH He MOAHMMavacb BbIle 60°. Tloce oKonyas} 
HMA 9K3OTepMHYeCKOM peakItwH cMecb HarpeBanH pu 70° B TeyeHHe 15 MuH.| 
PasronKko BpieneHo 31,4 r (92%) alleToaueTaTa JMMeTHIBHHMIKapOuHomar 
c T. Kun. 86—887/10 wm, no 1,4410 


Hafigeno %: C 63,16; 63,53; H 8,19; 8,34 
CyoHi40; Botuncaeno %: C 63,51; H 8,29 


IIpu yelicrpuv quKeTeHa Ha JMMeTHJIBUHWIKAapOMHON B MpwCyTCTBHM Me= 
TaJWIMYeCKOrO HaTPUA, KaK OMMCaHO B OMHOM H3 HeaBHHX TMaTeHTOB (7), Obi) 
MOy4eH alleToOalleTaT C BbIXOJOM Hb 60%. 

‘30 r aleToaleraTa JUMeTHIBUHUIKapOHHONa HarpeBaJIMcb B aTMOCHepe 
azota npu 145—160° B Teyenve 2 vac. JO NpeKpallleHHa BbIqeneHuA rasa. Co- 
6pano yrmekucnoro ra3a2950 ma (75% Teopun). IIpu pasrcuke OcTaTKa B Ba- 
Kyyme nomyyeno 13,6 r (62%) MmeTumrenreHoHa c T. Kun. 56—58°/9 mM, 
np 1,4414. 

Tlonyuenue meTuarentTagueHoua. K 84 r Qumetuae 
STHHUAKapOuHona JOOaBeHo 2 MJI TpHITHMAaMMHAa HM MO KallwinM BHeceHO 94 Pj 
85% fuKkeTeHa. TemmepaTypa peakKUMOHHOH CMecCH MpH 3TOM nloyepKHPasacB} 
He Bbilue 50°, 3aTem CMeCb HarpeBasacb 30 muH. mpH 60°. IIpu pasrouke B Baky- 
yme nmomyyueno 152 r (90%) almeTroaleTaTa JUMeTHJISTHHVIKapOuHONa C T. KHM. 
85—86°/10 wm, n° 1.4400. 84 r nomyyeHHoro alleToalleTaTa JHMeTHJSTHHHI- 


KapOHHOa HarpeBasMCcb B aTMOcdepe a30Ta pH Temneparype 190—200° Bk 
TeyeHue 2 4ac. JO TIpeKpallleHHaA BbIeneHHA rasa. Co6pano 8 a yIuleKHCJOTEIh 
(72% tTeopun). IIpu pasroHKe ocTaTKa B BakyyMe MosyueHo 34 r (55%) meTHa- 


rentaquenoua c T. Kun. 77—79°/8 mm, n2 1,5300. Cemukap6a30H ero nuaBHTed} 
mpH 175—176° (43 cmuprTa). ; 


YUnctutyT opranvueckoh xumuu um. H. JI. SenuucKoro Tlocrynuso 
Axayemuu HayK ,CCCP 7 I 1957 


WHMTHPOBAHHAA JIMNTEPATYPA 


1jJ. F. Arens, D. A. van-Dorp, Ree. trav. chim., 67, 973 (1948). 2 W. Kile 
mel, Am. nat. 2638 484; Chem. Abstr., 48, 2763 (1954). °%U. H. Ha3sapoms 
M.°H. Asep6aes, )KOX, 18, 414 (1948). 4M. F. Carr ol, J. Chem. Soc., 1940, 
704; J. Dreux, J. Colonge, Bull. Soc. Chim. France, 1312 (1955). 5 R. N. Le 
cey, J. Chem. Soc., 1954, 827. 


334 


Horsage Akagemun nayx CCCP 
1957. Tom 114, Ne 2 


> XHMHA 


Akajemuk A. H. HECMESHOB, 9. ©. MEPEBAJIOBA u C. C. YYPAHOB 
PEPPOWEHCYJIb®OKUCJIOT bl 


PeppollencybPoKUcAOTH O_wIH NOyyenb! Hamu (1) mo metogy A. IT. Te- 
HTbeBa (*) JeiicTBHeM NMpHAMHCyAbPoTpHoKcnya Ha cbeppoueH. 
OjuospemenHo C HaMH (eppoOlencybPOKNCIOTH! ObINH NOmyyenn YoiiH- 
fipom (°) mpu BsaumojelicrBuH deppolena c cepHoli KucuoTOH B yKCycHOM 
rHApHAe HW BbIeJeHbI TOJIbKO B BUe€ AMMOHHMHBIX COU. 

B nactosme pa6ore onucaHo cybiupoBaune dbeppouena nupHyAuncy.Hho- 
JHOKCHOM H AHOKCAHCYJIbPOTPHOKCHOM, BbIeeHHe CBOOOJHOM MOHO- Hu JH- 
JIbOKHCAOTHI (beppoleHa, HEKOTOPHIX HX COMeH, MeTHJOBbIX 9:PHpOB HM XJOp- 
THApHa Pep poOuWeHMOHOCyJIbPOKHCJOTHI. 

IIpw HarpeBanuu dbeppolena c NHPHAHHCYAbpOTpHOKCHAOM B AuXMOpsTaHe 
ganaavHHOW TpyOke B TeyeHHe 4 Yac. MOyyaeTcA cheppOuweHMOHOcyIboKKc- 
Ta c BHIxofom 84%, cuHTad Ha BCTYNMBIUMH B peakUHIo eppoen; 22% dep- 
WeHa BbieiAeTcA Oe3 H3MeHeHHA. IIpH Oonee AIHTeMbHOM HarpeBaHHH dep- 
dieHa C OObIIHM KOJIMYeCTBOM NHPHAMHCYIbpOTpHOKcHAa Momyyaetea cep- 
HWeHAUCyIbPoKuCIoTAa ¢ BEIXOJOM 41% HapsAy C HEOOJIbIUMM KOJIMYeCTBOM MO- 
dcybdpokucuioTHl. Bes H3MeHe€HHA BbIJeAeTCA AMUIb OKONO 7% cepponena. 
YJIbPOKUCJIOTHI BbIAeJICHbI IPH 9TOM B BHe OapHeBbIX HJM CBHHIOBbIX Coven. 
| Cso6oquad eppoleHMOHOcCyJIbPoKucNoTa NMOMyyeHa C KOJHYCCTBEHHBIM 
sIXOJOM pH OOpaboTke CBHHILOBOM COJIHM CepOBOJOpooM, a TaK2xKe IPH CyIbcpH- 
OBaAHHH teppolleHa HOKCaHCYJbPOTPHOKCH]OM MIpH KOMHATHOH Temnepartype; 
Axo, 62%, cuHTad Ha BCTYMHBUIMH B peakiMio deppoueH; Oe3 Hu3MeHeHHA 
osBpamaetca 54% cbeppouena. 
 CBo6oqnaa ceppoueHAucyIbOKHCOTAa NOyIeHa pH CyJbupOBaHHH AMO- 
CaHCYJIbPOTPHOKCHJOM B JUXJIOpSTaHe, IIpH 9TOM AHCYJIbPOKHCIOTA BbIJeIAeTCA 
‘BHJe KoMiekca c AuoKcaHom. Bpixoy 85%. Ilpu cymbupoBannu dbeppouena 
2pHOH KHCNOTOH B yKCycHOM aHrHuypHye (*) Takxe BbIfeleHa cBOOofHaA Ju- 
yabOKHCOTA, KpHcTasIMsyioujanca c 4 MoseKylamu BogE. Brixog 51 % 
T Teopernyeckoro. IlorenuHoMeTpHyeckoe THTPOBAaHHe JaeT KPHByiO, THIMIHY!IO 
JIA OJ[HOOCHOBHOM KHCJIOTbI, UTO O3HAYAeT GOJIM30CTb MepBOM H BTOPOM KOH- 

aHT H, CeqOBaTeIbHO, Masloe BAIMAHMe Cymborpynn Apyr ua Apyra. Iro 
BJIACTCA JOBOJOM B-MOJIb3y pacnOOXKeHHA CYIbPOrpyMM B pasHbIx Apax 
ePPOWeHOBOM MOJIeKYVJIbI. 

Jia o6eux cybioKUcAOT MOTyyeHb! S-OeH3HJITHypOHHeBbIe COM UH COU 

HEKOTOPbIMH aAMHHAaMH. 

tIipu gelicrauu juasoMeTaHa CHHTe3HpPOBaHbI MeTHJIOBbIe SPUpLI PeppoweHn- 
YAbPOKUCHOT, pacTBOPUMbie B OpraHHYeCKUX PacTBOpHTeAx. XMOpanruypuy 
OHOCYJIb(OKUCIIOTHI JerKO OOpasyeTcA C XOPOIMHM BbIXOJOM TIpH HeNpOMOIKH- 
eIbHOM HarpeBaHHH MOHOKHCJOTHI WIM ee CBHHIOBOM COMM C H30bITKOM PCI. 

PeppollencybPOKUCMOTHI B OTMYHE OT APOMATHYECKHX CyJbPOKHCOT 
eHee PHIpOCKONHYHBI HW Jerue BBIJeIAIOTCH B CBOOOAHOM Bue. CreqyeT OTMe- 
UTb JOBOIbHO CMaGYIO AIA CYyIbOKUCJOTHI pacCTBOPHMOCTb B Boe PepporeH- 
OHOCYb(POKHCOTHI H JePKOCTh OOpasoBaHUsA ee XMOPAHTHAPHAa TIpH AeHCTBUH 
Cl, Ha CBOOOJHY!0 CyAb(OKHCOTY, YTO He ABMACTCH THIMMYHbIM [Ist apOMa- 
MUCCKHX CYJIbPOKHCIOT. 
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 OKCHePHMEHTAABHAA YVa4CTh 


PeppomeHMOHOCYAKBhPOKUNCMOTA 


K pacrsopy 58 r (0,312 mona) deppomena B 250 Mia cyxoro JuxsOpsTana} 
pu Temnepatype 0—5° qoOaBanacb mocTeneHHO cycnensHA 55 1r (0,327 mona) 
yuoKcancyabotpuoKcuja B 200 Ma WuxmOpsTaHa. Cmecb ObIyla OCTaBNeHa Haji 
30 muy. npu O—15° uw na 1,5 uaca Ip KOMHaTHOH TemmepaType, 3aTem OOpado>) 
raHa xomoqHol Boyo. M3 quxnopsTanororo pacrBopa BbIfeneHo 31,5 r (54,3%)) 
HempopearvpoBaBluero deppouena. Boyupi pacrBop ynapeH Ha BOAAHOM OaHe} 
nouTu yocyxa. Tlonyyenupiit TBepAbIi OcTaTOK, NpeACTaBAIOMIUU Cobo eppo- 
IeHMOHOCyboKucnoTy, upompir 40 ma Kony. HCl. Barxogq 13,5 r (62%% 
CUHTaA Ha BCTYNMBIUMH B peakitMio deppouen). DPeppolenMonocybpoKucsorTal 
MaslO pacTBOpuMa B a=upe, Sensome, alleTOHe, JMOKCaHe, HECKOJbKO JIy4lie — 
B MeTHJIOBOM H 3THJIOBOM CIUpTax, JOBOJEHO CaOO pacTBOpHAeTCA B XOMOMHOU! 
Boye. Taepyant cymbpoxucnoTa coyepxKuT 2 MoseKyJbI KPHCTaJIM3alMOHHOUE 
BOJbI, KAK MOK@3bIBaeT 3JIEMCHTAPHbIM aHaIH3 HU OMpeseseHHe IKBUBAJIEHTHOMG, 
BeCa MOTCHI[HOMeETPHYeCKHM THTPOBaHHeM; MpH HarpeBaHHu Bpile 200° pas! 
jaraetcs. 


Hafigeno %: C 39,56; 39,65; H 4,38; 4,55; Fe 18,70; 18,50 
CypHy40;SFe. Baruucmeno %: C 39,75; H 4,68; Fe 18,49 


Cao6oquan (pep polneHMOHOcyIbPOKHCOTAa NOWyueHa TakxKe pH OOpadorKe| 
CBHHILOBOH COMH CepOBOOpO]OM. 

4 r CBHHIOBOH COM pacTBOpeHb! B 150 Ms BOYbI; CBHHEL OcaxKeH MponycKas} 
HueM cepoBogopoya. Brmasmmnt PbS oryeneH weHTpndyrHpoBannem. Bogat 
OTOrHaHa B BakKyyMe B TOKe COz. WMeppoOleHMOHOCYJIbOKHCIOTA BbICyWIeHaf 
B BaKYyM-9KcHKaTope Hat P2Os. Bprxog 1,5 r (97% Teopun). 7. 

PeppOueHMOHOCYIbPOKUCMOTA, BbIAeCCHHAA H3 CBHHILOBOH cOmH H NOyueH=|| 
Had IpH CyJbupOBaHHU Geppowena AHOKCAaHCYAbPOTPHOKCHAOM, JaeT OHH) 
HM TOT %Ke xmOpaHruypuy. a] 

CBHHWOBAA CON b. PeakiHOHHad cMecb nocme cyib*upoBanua dep- 
poleHa HOKCaHCYyJbPOTPHOKCHOM (YCJOBHA Te %Ke, YTO ONHCAHbI B Mpelbl- 
Ayuem onbite) Opima OOpaOoTana mpu HarpeBanun 70 r PbCOs. Ilomyueno 45 r 
(80%, CuHTasd Ha BCTYNMBWMH B peaKUHIO P@eppoueH) cRVHIOBOM comm deppo- 
IEHMOHOCYJIbMOKUCIOTHI, KPHCTaHsylollelica H3 ropsyel BosEI c 3H20. 


Halizeno %: C 30,10; 30,28; H 3,00; 3,05 
CopHegQoSeFeoPb. Bpruuceno %: C 30,34; H 3,06 


Bapuespasx couab. Cmecb 1217 (0,065 mona) gepponena, 40r (0,25 
MOJIA) TIMpHAMHCyIbpoTpHoKcnya H 20 Ma cyxoro AuxXNOpsTaHa HarpeBaach 
4 yaca B salaxtHHOl TpyOKe Ha KuNAMel BOAAHOM Gane. Ilocne O6paboTKH pe-| 
aKUMOHHOK cMecH Bogor u BaCOs Bpigqeneno 2,7 r (22,4%) HnenpopearupoBaB- 
mero deppouena u 15,6 r (84%, cuntaa Ha BCTYNMBIUMi B peaKuuIo cbepporeH) | 
OapveBo COM tbeppOleHMOHOCYAbMOKUCOTHI, KOTOpas HepacTBOpHMa B Opra- 
HMYECKHX PaCTBOPHTeAX, MOBOMbHO TPpyYHO pacTBOpHMa B XONOMHOH Boe Hi 


XOpOllo — B TroOpsvel; KPHCTasJIM3syeTCA H3 BOJbI B BUAe KpucTanmoruApara : 
c¢ 3HeO. % 


| 


Halineno %: C 33,28; 33,21; H 3,44; 3,39 
CopHogO9S2Fe2Ba. Brruncneno %: C 33,16; 3,34 


? oy 


1 
| 
. 


S-O€CH3HATHYPOHHeEBAG CONb NOJIyYeHa pH CMelleHHH 9KBU- 
MOJEKYIAPHBIX KOJIMYECTB BOJHBIX PaCTBOPOB OapHeBol comH cbeppoNeHMOHO= | 


HRS i M XMOpucTOro S-OeHsuTHYypoHHA, T. mu. 220—222° (uz 50% -ra| 
clupta). 


Halineno %: C 50,04; 49,91; H 4,69; 4,70 
CygHapO3N2SeFe. Buiaucaeno 04: C 50,00; H 6 


> 
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CpoOoquad (beppoueHMonocyppoKucota O6pasyer c XJIOPHCTBIM S-OeH~< 
MITHYPOHHEM COJb, HCHTHYNYIO NOYYeHHOH 43 OapHeBori coum. 

Comu c amMuuHamnu. C apomatuyeckumu u c 2%KHPHbIMH AMHHaMH 
JEPPOMCHMOHOCYbPOKUCOTA JIErKO aeT COMM, XOPOWIO pacTBOpHMBIe B BOE 
| pasnaraiommecn Ha Bosqyxe. [Ipexpacuo o6pa3yercs comb ¢ M9THAaMHHOM 
PH WoOaBneHuH kK CyJbc:oKUcMOTe u36nITKAa aMuHa, T. HI, 118—120°. 


Halineno %: C 49,45; 49,52; H 6,30; 6,21; Fe 16,67; 16,60; N 4,61 4,91 
14H1O3NSFe. Baruucueno %: C 49,56; HiGj24 YY Fe 16,46: N 4,43 


MertunaoBni goup. Cycnensua 3 r (pep pOLeHMOHOC YJ bPOKHCOTHI 
20 mi stupa OOpa6orana sipupHBIM pacTBOpOM j\HasOMeTaHa, TOMyYeHHDIM 
3 10,3 r HuTposometHmoyeBHHE!. Bpixoy 2 r (72% Teopun), T. na. 52—54° 
W3 supa mpuH oxsaxyenuu 0 0°). 


Haligeno %: C 47,48; 47,39; H 4,46; 4,38; Fe 20,06; 20,05 
Cy1Hi203SFe. Buraucneno %: C 47,16; Hy 4,32% Fe 19,93 


Xnopauruypug. 3 4 depponenmonocynpcokucnote: jo6aBseHo 
eOOJIbIUHMH NOpiHamu K 30 Mat PCls. Cmecb narpeta 30 MHH. Ha BOAAHOM Sane. 
Jonyyennpli pacTBop oOTPpusbTpoBaH oT HeOOMbUIOrO HepacTBOpHBWerocs 
MTATKA, KOTOPbI OOpaboTaH eme pas 10 ma PCls. Pacrpoppr o6bequHeHEt, 
{1 uacTb PCls (25 mu) oTornana. IIpu oxsaxyennu Bpimano 0,7 r TeMHO-OpaH- 
KEBbIX KPHCTaJIOB xsOpaHruAzpuya. K pactrBopy ocropoxXHO WOGaBNeHO 25 MI 
OJIOAHOH BOI, BbIemHIOCb eure 1,05 r xnopanrugpuya. OGmu BErxog 1,75 r 
(62% TeopHn). 
XOpaHrHuApHyA XOpOwlo pacTBOpseTcH B OpraHHYecKHX paCTBOPHTeNAX, 
MeJICHHO THAPONH3yeTCA Ip CTOAHHH Ha BOsfyxe C COpasoBaHHeM MCXOAHOL 
SYJIbMOKHCIOTHI, T. Mu. 72—73° B OTKPbITOM KanHsApe u 77—78° B 3anaAH- 
OM (H3 cmMecH rekcaHa c GeH30s0m 5: 1). 
: Hatineno %: C 41,89; 41,68; H 3,47; 3,60; Fe 19,70; 19,64 
CyoH,O.SClFe. Baruncneno %: C 42,21; inl Syalee Fe 19,63 


XMOpaHrHpuy MOsyyeH Taky%Ke C XOPOLIMM BbIXOJOM MpH aHaJIOrM4yHoli 
oOpaboTKe CBHHIOBOH COM deppOWeHMOHOCYJIbOKHCJOTHI. 
| MDepponueHAUNCyYALbPoKUCAOTA 


: 

— K cycneu3uu 10,7 r (0,0575 mons) deppouena B 10 Ma QuxXNOpsTaHa MpH- 
Oapnena cycnensua 29 r (0,172 mona) AuoKcaHcybPoTpHoKcnya BOO MJ u- 
XJlOpsTaHa pu Temnepatype —20 —30°. Cmecb ocTaBuleHa Ha HOUb IPH KOMHAT- 
HOM Temuepatype. BpimaBmuiad B OcayoK uncTad ceppouenqucylbpoKucsoTa 
OT*HJIbTPpOBaHa, MIPOMbITa JHOKCaHOM HM JMXJIOPSTaHOM, BbICyWeHa B BaKyYM- 
9KCHKATOPe B TEYCHHE CYTOK, COJePAHT OHY MOJeKYIY KPHCTAaMM3alHOHHOTO 
yquoxcana. Brrxog 21,1 r (85% Teopuy). 

Hatineno %: C 38,26; 38,18; H 4,40; 4,42; Fe 13,12; 13,18 
CyqgHg0,S2Fe. Brruucneno %: Gu ateni(Gle lai Aaale Fe 12,86 


IIpu crosHuu B BakyyM-9KCHKaTOpe (beppoleHAucylbpoKucsoTa Jerko 
TepxeT MONeKYIY KpHCTaJWIM3alHOHHOrO JMOKCaHa, HpeBpallladch B Oe3BO]- 
HYIO MCYIbPOKMCOTY, ObICTpO TNOFOMaiollylo Bary Ha BOSyxe. 

CBo6oqnaa beppoueHAucybPOKUcIOTA BbIeeHa HAaMH TaKiKe IPH CyJIb- 
bupoBaHuH cbeppolena CepHOli KUCJIOTOH B yKCyCHOM anruypuye (e)2 

K pacrsopy 9,3 r (0,05 mona) @eppowena B 150 Ma yKcycHoro anruyxpuna 
yo6aBeHo mocreneHHO 10 ma (0,188 Moms) KOHIL. CepHOH KHCJIOTbI IPH OXJAK- 
yeu yo 0,+-5°. Cmecb ocrapmena Ha 12 uac. mpu 0°. Brmapman dbeppouen- 
UCyIbOKUCHOTA OTPUIbTPpOBaHa, MPOMbITa HeOOMbINMM KOJMYCCTBOM VC 
HOrO aHrHfpua, 3aTeM THLaTeJIbHO TpOMbITa Oe€H3OJOM. Burxoy 10,8 r (51% 
teopuu). T. mu. 80—90°, nepekpHcTammu30BaTb He yaeTCs. 

MepporwenAUcybpoKucsoTa, NOMYYeHHAA OMHCAHHBIM BbIWe cmoco60om, co- 
JepxKuT 4 MOJEKYJIbI KPHCTAJJIM3AMOHHOH BOJ[bI, KaK MOKaSbIBaeT aHavMs 
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H OMpe[evieHue 9KBUBAaJICHTHOTO BeCa MOTeHILMOMETPHYeCKHM THTPOBaHHeM, - 
Ip CTOAHHM Ha BOSAyxXe THaTeMbHO OTMbITaA KMCMOTa NOrMOuaeT Bary MO- | 


BOJIbBHO Me€jJJIGHHO. 
Haiigeno %: C 29,23; 29,09; H 4,58; 4,48 Fe 12,5; 12,1 
CyoHy,039SeFe. Brruncneno %: C 28,72; Hy 4,823 Fe 43,6 


Bonee unctaa deppouenqucybpoKucoTa noyyaeTcA, eCM ONMCaHHBIM | 
BbIILMe MpOAYKT JVWIHTeMbHO SKCTParHpOBaTb OeH3OIOM B mpHOope CoKkcseTa. | 
Tlocne wacTHuHOH OTTOHKH OeH30Na BbINAaaloT 3OJIOTHCTO-2%KeJTHIC: KPHCTAJVJIbI, © 
HJ[CHTHYHbIe 10 CBOHCTBaM C OMHCAHHbIMH BbILUe, Aarollwe OHH HW TOT Ke H- | 
MeTHIOBbI SUP M MO-MperkHemy cogepxKaliue 4 MOJCKYJIbI KPHCTAJIMSalHOH = | 


Haiizeno %: C 28,71; 28,59; H 4,08; 4,29; Fe 13,31; 13,70 
Cy9H1,O19SeFe. BaraucneHo %: C 28,72; lle ey Fe 13,36 


HOH BOD *. 


Haliqeno 9KB. Bec 203; 203; gaa C,,H,g0,,S,Fe BeraucmeHo aKB. Bec 209. 


Bapuespasa coup. 10 r (0,054 mona) depponena, 40 r (0,25 mons) © 


nupHyuncyabpotpHokcuya u 20 Mi AUxXMOpsTaHa HarpeBaslMCcb B 3alaaHHOW 


TpyOke Ha KHNAWeH BOAAHOM Gane B TeueHue 8 sac. Tlocme OOpaoboTKH peak- © 
WUHOHHOM cmecu Bogoli uv BaCOs Bigeneno 11,5 r (41%, cunTad Ha mpopearu- | 
poBpaBluHii d@eppoueH) GapHeBot comm cbeppoOueHAHCyAbPOKHCOTHI; Oe3 H3Me- 

H€HHA BepHyslocb 0,7 r (7%) deppouena. BapveBan cob MpeKpacHO pacTBO- | 


pxeTca B Boge, OCawkKaeTCH W3 HacCbIMIEHHOTO BOJHOTO pacTBOpa CIHPTOM, 


OcBOOOwKAaeTcH OT pPHMecH OapHeBO COJIH MOHOKHCJIOTbI MOBTOPHBIM | 


mepeocaxkeHvem. 
Hatigeno %: C 21,19; 21,22; H 2,79; 2,74 
CyoHigO0i9S2FeBa. BpruncaeHos %: C 21,69; H 2,94 
S-OC€CH3HITHYPOHHe BAA CONb MOmyueHa TAK Ke, KAK KH MIA 
MOHOKHCJIOTHI, T. mt. 233—235° (43 50%-ro chupTa HIM 43 BOJbI). 


Hatineno %: C 46,08; 46,22; H 4,74; 4,71 
CogHgqOgNaSaFe. Buluucneno %: C 46,01; H 4,46 


Conmuc amMuuHamu. MPepponenyzucybpokucnoTa c aMHHAMM Jer- | 
KO OOpa3yeT COM Ip AelicTBuM usObITKa amuHa. Comb C AUMeTHJAHHIHHOM © 


He MwJaBHTCHA Ip HarpeBaHUH JO 250°**, 


Hafineno %: C 52,82; 52,65; H 5,52; 5,64; Fe 10,50; 10,82 
CogHsgNeS20¢Fe. BrruucneHo %: C 53,09; H 5,48; Fe 10,88 


JumetTuaospyk agmup. K cmecu 0,65 r terparugpara mepponen- 
AUCYybPOKuCNOTH B 20 Mi supa mpHOaBeH NpH OXxMaxKeHUH JbOM s*pup- 


HbIM pacTBOp AuasomeTaHa, MpHroTOBMeHHOrO U3 5,2 r HHTPOSOMeTHJIMOUEBHHBI. — 


Bprxog 95% tTeopun. T. nm. 140—142°. Sup moury ne pacTBopuM B XOJIOJHbIX 


MeTHJIOBOM H STHJIOBOM CIMpTax, B yKCYCHOM KHCJIOTE HW B BOJe, Ma pacTBOpHM | 
B adupe H OeHsOue, MyUWIe — B alleTOHe, NMpPHAUHe, AUXOpsTaHe MW MOKCaHE. | 


Haiineno %: C 38,83; 38,72; H 4,19: 4,18; Fe 15,01s14,95; 
Cy2Hy,40gS2Fe. Batuncneno %: C 38,50; ORT: Fe 14,93 . 


PeppolenAUCyAbPOKUCHOTH, MOMyYeHHbIe PasIMUHbIMA MeTOJaMH, alor | 


OHH MW TOT Xe AUMeTHIOBbI Sup. 


Tloctynus0 


1297 1957 
WMTHMPOBAHHAS JIATEPATYPA 


| A. N. Nessmejanow, Substitution im Ferrozen-Kern. Referatenband XIV Inter- — 
nationaler Kongre8 fiir reine und angewandte Chemie, Zurich, 1955, S. 193. 2A. Il. Te 


peutbes, Jl.A. Kasuupina, Peakuun i MeTOgbI HccreqoBaHusd OpraHHueckHX coelMHeHHi, 
ku. 2, M.— JL, 1952, crp. 273.3 V. Weinmayr, J. Am. Chem. Soc., 77, 3009 (1955). 


* Tlonyuena copmecruo c C. II. Ty6nunim. 
** Tlomygena C. Il. Ty6unnm. 
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Joxnagn Arkanemun nayr CCCP 
1957. Tom 114, Ni 2 


XHMHA 


? 


A. ®. MJIAT9 u B. H. CTAHKO 


O B3AMMOJIENCTBHK 
TETPAMETHJIEH- HW MEHTAMETWJIEH MMA HHABPOMH OB 
C A®-ITMKJIONEHTEHWJIXJIOPHIOM 


(ITpedcmasaeno axademuxom B. A. Kasancxum 28 II 1956) 


B pasBurTHe Hallux HCCHeAOBaHut (1) M0 NoWyYeHHIO yrmeBOAOpOMOB c AByMA 
[IATHYICHHBIMH IWHKaMH OOuleH dopMyvIbI 


tan 


JIA nonyyenua 1,4-7HuHKIONeHTHAGyTaHa u 1,5-2MUNKIONeHTHINeHTaHa HaMH 
Spo u3yyeHO BsaHMoOyelicrBHe A?-lHKMONeHTeHHAXNOpHAa C JHMarHveBbIMA 
IpOH3BOAHbIMH 1 ,4-"umMOpomOyTana H 1,5-q"HOpomneHtaHa. CormacHoO JaHHbiM 
Bpayua (°), B cmyyae KaxkKQorO M3 STHX ANOpomUOB OOpasyeTcA npumMepHO 
50% cooTBeTcTBylolero JHMarHHuMpOvSBOAHOrO, HapAY C AUMarHveBbIMH Npo- 
M3BOJIHbIMM IIPOJyKTOB KOHJeHCalHH STHX HOpOMHAOB OOmMeH dopmyubI 
BrMg(CHe),MgBr, rye n = 8, 12 unu, cootBercrBenHo, 10, 15, 20. 

Oxa3aocb, 4TO TlaBHbIMH MpOsyKTamu peakmuu A?-lHKJIOMeHTeHUIXJO- 

puja c TeTpaMeTHJICH- H MeHTAMeTHJCHIHMAarHHHOpOMH]OM ‘ABJIAIOTCA O2KH- 
Maempie 1 ,4-qu-(A?-uukmonentTenuu)-6ytan (47—51%) unu, cOOTBeTCTBeHHO, 
1,5-qu-(A?-11uKn0nenTeHH)-nenTan (30%), OqHako Hapsayy c yreBoqopoxamu 
C ABYMA NATHUICHHbIMH IHKIaMu B OOONX Cy4adx OOpa30BaJIHCb TakKxKe yruie- 
BOJOPOAbI C OMHHM NATHUICHHBIM IHKIOM. YrviepOAHbIM CKesIeT STHX YrIeBOLO- 
pOf0B Obl JOKa3aH TeM, UTO IPH HX KaTaJIMTHYeCKOM THAPHPOBaHHH Opin T0- 
YUeHbI, COOTBETCTBEHHO, H-OYTHJUMKJONeCHTAaH HW A-aMHJIILMKJIONeCHTaH, KOH- 
CTAHTbI KOTOPBIX OTBeYaJIH KOHCTAHTaM 9STHX YIJIeBOAOpOAOB, NpHBeeHHbIM 
B wHTepatype (°). 
- TIpH kKouuuecTBeHHOM oOnpeyesieHHH BOOpOsa, KOTOPbI NpHcoeqHHAeTCA 
MPH PHApPOrenH3allHv HeMpeAebHOrO yruieBOAOpONa C OFHHM NATHWICHHBIM WHK- 
OM, OsyueHHOrO B3auMOjelicTBHem A?-THKJIONeHTeHHIXMOpHAa C MeHTaMeTH- 
NeHIUMarHHiOpomMuyoM, Oblwio MOKa3aHO, YTO B MOJeKYyJIe HMeIOTCA [Be J[BOH- 
HpIe cBA3H. [lonoxKeHve STUX ABOMHBIX CBA3EH MOXKeT ObITh YCTAHOBJIeEHO Ha OC- 
HOBaHHH CTPOCHHA HCXOMHBIX BeMCCTB: OHA CBA3b, MO-BHAMMOMY, HaXxOHTCA 
B NATHWICHHOM UHKJle B MONOKeHHH 2 10 OTHOMeHHIO K 3aMeCTHTeIIO, BTOPaH 
Ke JBOUHAA CBA3b OOpasoBasach B pe3YJIbTATe OTIEIeCHHA OHOM MOJIEKYJIbI 
rasOHOBOOpoTa. 

O6pa3cBanue Ose*PHHOB B yCOBUAX peakiHH [pHHbApa ABNAeTCH XapakTep- 
HbIM [JIA BTOPHUYHIX H TPeTHYHBIX PaMOMMaNKHIOB, OMHAKO 9Ta MOOOUHAA peaK- 
MA Ha6mOlanach HB Cyyae MepBUYHbIX TamoufankusoB. Tak, HalipuMep, 
ner (4) na6mogan oOpas0BaHHe STHeHa MH OKTeHA IPH B3aHMOJeHCTBUH STHI- 
MarHHiOpoMHjla C BTOPHUHEIM OKTHJOPOMHAOM, OOpasoBaHHe aMuJIeHa IPH B3a- 
AMOJeHCTBHH H30aMHJIMarHuiOpomHya Cc H30aMHJIOpOMUAOM, a TakK*Ke PAN APy- 
rux cylyyaen OOpasoBaHUA ONeduHOB B peaKkiMAX I’puubspa. 

Qra jRotHasd CBASb, NO-BUAMMOMY, AOMKHA OLITh B o-NONOKeHuN. Bpaq an 
3leCb BOSMOKHA HZOMeEpHsallusl C MepemMellleHHeM ABOHHOK CBASH, MOCKOJbKy 
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XOPOIIO H3BECTHO, YTO B3AMMOJEMCTBHE aIKHIMarHHHTaNOreHHAOB © XJOPHCTbIM)) 
WIM OPOMUCTHIM aJJIMJIOM ABACTCA OJHUM U3 HanMOomee HajleKHbIX METONOB } 
moy4eHHua a-ONepHHOB 6e3 MpHMeCH H3OMePOB C HHbIM NOMO%KeHHEM ABOHHOH | 
cpasu (5). Takum 06pa30M MOJyYeHHBIM YruleBOJOpOfaM C OAHUM TATHYJICHHBI 
IHKJIOM, Tl0-BUMMOMY, MOXKHO IIPHMHCaTb cCTpoeHHe | -(A?-117KIONeCHTeHH) 
6yTeHa-3 H, COOTBETCTBEHHO, 1-(A?-uKsONeHTeHus)-leHTena-4. 
CneqOBaTesIbHO, pe3yJIbTaTbl peakiMh MexK]Y A? -IKHKJION€HTCHUAXJIOP HOM 
HU, COOTBETCTBeHHO, TeTpaMeTHJIeH- H TeHTaMeTHIeHIUMarHHiOpOMHAOM MO- 
2KHO H300pa3HTb CJIeyIOWWMMH CXeMaMH: 


=e 


BrMg(CHs)MgBr +] >—Cl > lars (CH 
(47—51%) 


+| » CH». CH= GH = CH: 
(19%) 


BrMg(CHa)sMgBr + [>—Cl> [| >—(CHa)s < | + 


+] SS CH CEE = Cla CH = cre 
(16%) 


1,4-][unuknonentunOyran wu 1,5-quIMKIONeHTHINeHTaH, paHee HeH3BeCT- | 
HbIe, Obl NOMyYeHbI KaTaNMTHYeCKOH rugporenusauuelt 1 ,4-qu-(A?-uHks0NeH- | 
TeHHJI)-6yTaHa H, cooTBercTBeHHO, 1,0-yqu-(A?-WHKIONeHTeHHJ)-NeHTaHa. 


OIKCHEPHMCHTANBHAA YWACTH 


Cuute3 14aumuuKnOnenHTuUnOyTana. A*-ILukn0oneun- 
TEHHAXMOPHYA Obl TONyYeH MpHcoOe_MHeEHHeEM XNOpHCTOrO BO,Opoya K 
uuknonentaqueny (°); OH HMen T. Kun. 39—40°/45 mm u 36°/39 mM. 

14-.u6pomO6yrTaun Op nonyyen (7) npu AelcTBuM OpomucToro BO- ~ 
qopoya Ha 1,4-6yTaHquow. 

V3 216 r (1 mons) 1,4-quOpomO6yrana u 49 r (2 r-aToMa) MarHHa B MpHucyT- 
crBuH 800 ma a6c. supa Opi nosyyen peakTuB Tpunbapa. K nonyyennomy — 
KOMII€KCY IIpH OXJlaxKeCHHH JIbOM HW COuIbIO pH —dS —O° G6pin0 JZOOaBmeHO 
193 r (1,9 mona) A?-nHknonenTeHuaxsopuga B 200 mua a6c. abupa u 57 
Cu,Cl,. Macca pasmemmBaslacb 2 Yaca NpH KOMHATHOM Temuepatype u 3 4yaca — 
IIpH HarpeBaHHun Ha BOAAHOH Oane. Ilocue o6plaHOK OOpa6oTKH BOAO u pas6aB- — 
JeHHO (S—10%) cepHolt KHCMOTOH, SPUPHbIM COL ObIsI MPOMbIT BOOM, pacTBO- | 
POM CObI, CHOBa BONO M BBICYINeH XJIOPHCTbIM Kasbiuem. Ilocae oTroHKH 
apupa OcTaToK OplI MeperHaH B BakyyMe, IpHyeM Oplm0 NTomyyeHO ABe pak- 
WMH: ¢ T. Kun. 35—85°/7 mm (A) uc T. Kun. 107—110°/7 mm (B). h 

M3 ppaxuuu A (35 Pr), Mocme pa3sroHKH Ha KOOHKe* OpIIO BbI,eeHO 
23 r 1-(A®-1uKsonenTenu)-6ytena-3 (BEIxoy 19% TeopHu) co cmeqyroujuMH 
KOHCTaHTaMH: T. Kum. 150,0°/749 mm; np 1,4492, d2° 0,8120; HaitqeHo MRp © 
40,31; BpraucneHo pua CyH,, 2F MRp 40,62. : 

Jit No_TBepxeHuA yrnepoqHoro cKeneta 1-(A2-1ukm0NeHTeHUN)-6yTeHa-3 
10 r mocnequero ObI0 NporHypupoBaHo Ha xonO_y B pactBope 15 ma cnup- — 
Ta B NPHCyTCTBUM CKeNeTHOrO Hukera** mpH 75—80 aTM. Bogopoya. Or- 


B 40—49 T. T. C MeQHOH HacbiInHOH HacanKol. 


** TIpHMeHANCA CKeeTHHIH HUKeIb, MOMyYeHHEIH BEIMenauMBaHHem Ha 50% Al ua ero 
cnuaspa c Ni (4:1). 
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* Kak B STOM, TaK HM B MOCJELYIOWMX CyYaAX NpHMeHAAHCb KONOHKU adbdeKTHBHOCTEIO 
( 


{bITbIW OT CIMpTa HW BBICYICHHbIi Haj, XJIOPHCTbIM KaJIbILHeM yrsleBoopoy 
BIE OUMIEH C NOMOLMIbIO XpomMaTorpaduyeckol aycopo6unn #uay 6 r cumuKa- 
ein. Tlocue pasroHkH Ha KONOHKe Obi ModyyeH N-OyTHAMMKIONeHTaH co 
‘NeYIOMMMH KOHCTaHTaMu: T. Kun. 155,5°/750 mm; nj 1,4320; d?° 0,7836; 
MT. Jannpie (8): 7. Kum. 155,56°/760 mm; n? 1,4316; d2° 0,7846. 

®paxuusa b, BeijenenHad 3 poy_yKTOB B3auMogelicrsna A2-1uKs0nNen- 
PCHHJXIOPHa C TETPaMeTHJICHHMarHHOpOMUJOM .B KOJIMYecTBe 99 Tr, OpINa 
leperHaHa Ha KOJOHKe, H ObIIO BEINeneHO 88 r 1,4-yn-(A®-nHKsJONeHTeHH)- 
yyTaHa (BbIxo, 51% TeopuH)* co caexyiouyuMH cBOiicTBaMH: T. KUMI. 
20,5°/7,5—8 mm; nib 1,4838; d;° 0,8849; Haityeno MRp 61,46; Beruncmeno 
mee C,H, 2F MRpz 61,52: 

88 r 1,4-qu-(A?-unksonentTenua)-6yTaHa ObIIO MporHyApupoBano Ha xoJO- 
‘Y B pacrpope 60 mu alleToHa B MpucytTcTBHH 15 r cKeweTHOrO HHKeIA Tp 
(aBleHHu 75—80 atm. AneroH ObI OTMBIT BO,Oli, yreBO,OpO BBICyIUeH 
‘JIOPHCTbIM KaJIbUHeM, HOABeprHyT XpomaTorpaduyeckolH aycopoOunu Ha 100r 
WMKaresia WH pasorHaH Ha KOOHKe. [locne noBropHoli xpomaTorpaduye- 
‘KOH ajcopOuHH, nMosyyeHHbtii 1,4-7MUMKIONeHTHIOYTaH MMe Culejyroule 
SOHCTaHTHI: T. KH. 108°/2,5—3 mm; n> 1,46727; d3° 0,8606; Haitgeno MRp 
92,56; BEIducMeHO AA Cy,H,, MRp 62,48. 


i 


Hatineno %: C 86,75; 86,85; H 13,34; 13,45 
Cy4Hog. Boruncneno %: C 86,60; jal ley A) 


Cuute3 1,5-lumukKaoneHTHanenTaHa. 1,5-.u6pomneutTaH 
DbIJI nNosyyeH u3 240 Yr OeH30HINHMepHyHHa (8), KOTOPHIi Obi, B CBOIO 
pyepeb, CHHTeSHPOBaH CeH3OHIMpOBaHHem iunepuynua (°). [lockompKy mpH 
TOM CHHTese Hapsyy c 1,5-qyHOpomMneHTaHOM OOpasyeTca OeH3OHHTPH, Ha- 
mune KOTOporO jake B KOWMYecTBe OKOO 1% mMpenaTcTByeT B3auMOjell- 
STBHIO C MarHHemM 1,0-qHOpommentTana (7), MocmeqHHii ObIN NOBeprHyT 
asrOHKe B BaKYyMe€ C MPHMeHeHHeM KOJIOHKH CO CTeKJIAHHOM Hacay{KOli 
ddekTuBHocTbio B 15 T. Tr. M3 140 r cpiporo 1,5-qu6pomnentana ObIs10 
omyseHo 102 r nmpofyKtTa co cyleqyroukuMH cBolicTBamu: T. Kun. 112°/25 mM; 
1D 1,5139; d%° 1,6985; aur. yannpre (1°): 7. Kum. 95,5°/10 mm; np 1,5136; 
i? 1,6995. 

Peaxuusa mosmyuenua | ,5-yu-(A?-WHKsIONeHTeHHJ)-NeHTaHa MpOBOMMacb Tak, 

<aK omMcaHo mpu cuutTese 1,4-qu-(A?-muKsonentTenus)-6yTaHa, u3 102 r 
(0,45 moa.) 1,5-qu6pomnentana, 24,5 r (1 r-atom) mMarnua u 91 r (0,9 Mo- 
ma) A?-1MKIONeHTeHHIXNOpHya, 6e3 WoOaBKH Cu,Cl,. Tloce orronKu 2pupa 
MpOMyKT peakUHH ObIN pasyqemeH Ha Be dpakunu: c T. Kun. 84—142°/25 mM 
(A) uct. kun. 142—164°/20—25 mm (Bb). 
— @paxuna A (22 r) Oblna NeperHaHa Ha KOJIOHKe, NpHyeM ObIIO MOsMyyeHO 
11 r 1-(A?-ukKs0oneHTeHHM)-neHTeHa-4 (BEIxo, 16% Teopuu), co cefyto- 
WIMMM KOHCTaHTamu: T. Kum. 173,0°/745 mm; np 1,4561; d;° 0,8186; Haii- 
neHo MRp 45,16; Beraucneno Asa CyHy, 2—F MRp 45,24. 

Jas tloyrsepxyenua Toro, uto B 1-(A?-nHKsoneHTeHus)-leHTeHe-4 jeli- 
CTBHT@JIbHO HMeloTCH jBe Bolinble cBa3H, 1,104 r yraeBogopoya ObIsI0 
MpOrvspupoBaHo Ha xosoy B UpucyTcrBuu 0,1 r naaTHHoBoli vepHH. Ipu 
3TOM TorsoTHoch 399 ma Bosopoga mpH 744 mm u 19° unu 362 Ma upH 
HOPMAJIbHBIX YCJIOBHAX. TeopeTuuecKH HeOOXOAHMOe KOMMYeECTBO BOROPOsa 
[JIA HACbINLeHHA JBYX JBOMHbIX cBA8eH 364 Mu. 

Jina Mo_TBepxKeHHA yruaeposHoro ckesleTa STOrO yrsieBOopojla Apyrax 
nopuua 1-(A?-yuksaonenTenum)-llentena-4 (6 r) Oblua MporHApHpoBaHa Ha 
XOIOJyY B pacTBope 25 MJ cnupTa B MpucyTCTBHM 0 TY CKeseTHOrO HUKeIA 
Ipu jlapsenun 75—80 atm. Bopijesenublii yrsesoqopoy Obi Mo,BeprHyT 
xpomatorpaduyeckol ajcopOuHH Ha Or CHMKaresiA, Mocue Yero 9 T ero ObIO 


* Be3 mpumenenua CuCl, spixog 1,4-gu-(A®nuknonentenun)-OytaHa coctapin 47%. 
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leperHaHo Ha KowoHKe. IIpuH 9TOM OpllO BbifemeHO 3 r A-aMHJUMKJIONeH- 
TaHa CO CJIe{yIOW,MMM cBolicTBamu: T. Kun. 179,0°/749 mm; ny 1,4360; | 
d@2° 0,7921. JIur. yanupe (*): 7. Kun. 180°/760 mm; np 1,4358; dy 0,7912. 

@Mpaxuna B B KomuyuectBe 40 r Takxe Oblula pa3s0rHaHa Ha KOJIOHKE. | 
IIpu 2Tom Obimo0 nomyyeno 27 r 1,5-qu-(A?-uHkKJONeHTeHHJI)-NeHTaHa (BbIxXO] } 
30% vTeopuu) co cweqyioujumMu cBolicrBamy: T. Kun. 101,0°/12 mM;q 
ny 1,4849; d?® 0,8920; Halizeno MRp 65,63; BpruvcmeHo Wa CysHoa 
2F MRp 65,93. 

27 r 1,0-qu-(A?-uukJOneHTeHHJ)-NeHTaHa OblIO MpOorHsPpHpoBaHO Ha XO-— 
owy B UpucytcrBuu 15 r ckemeTHOrO HHKesIs B pacrBope 00 MJ alleTOHa | 
mpH japnenuu 75—80 atm. Tlonyyennpi 1,0-qMUMKIONeHTHJINeHTaH Obi | 
Mo_BepruyT ouwwcTKe aHasloruyHo 1,4-,HUMKIONeHTHIOyTaHy, mpHyem Obi 
NOWyYeH WpenapaT co CviefyIOULMMU KOHCTaHTaMH: T. Kum. 154,0—154,9°/12— | 
12,5 mu; ny 1,46816; di° 0,8604; Halizeno MRp 67,18; BpruucneHo ja 
C,;Hz, MRp 67,07: | 


Auanus3: 
Haftpzeno %: C 86,35; 86,24; H 13,54; 13,52 
CisHog. BrruucneHo %: C 86,04; H 13,46 
Uncruty?t opranwueckol XHMuM Tlocrymus0 
um. H. J. 3ennucKoro 27. XAT 1956 


Axkaylemun HaykK CCCP 


UWHMTHPOBAHHAA JIUTEPATYPA 
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Hokaagp Akanemun nwayr CCCP 
1957. Tom 114, Ne 2 ‘ 


| ‘ XHMH 9 
3. Tl. CbITHHK, JI. JI. DKMJIHHA u 9. B. JIMOWIALY 


O MEPOLWMAHHHOBBIX KPACHTEJIAX C 3JIEKTPOHOJOHOPHbIMU 
SAMECTHTEJIAMH B NOJIMMETHHOBONM LEN 


({Tpedcmaeaexo axademuxom H, JI. Kuynsnyem 12 I 1957) 


Hi3 samelleHHbIx B Wen MepoOlwanHHOBbIX KpacuTeneli (14) AocraTouHO uc- 
eOBaHbl TOJbKO JHMCTHHMEPOLMaHHHb! — MpOH3BOAHbIe pOaHHHa Cc au- 
‘HJIbHOH HIM (eHHJIbHOH Ppynnok B NOMHMeTHHOBOM xpomcqope (?,44), 

B cBa3H C STHM MpecTaBANO HHTepec H3YYHTb MeTObI CHHTe3a HU CBOT- 
TBa JM- HW TeTPaMeTHHMEPOMMaHHHOB, COJepKAUINX B &-TOMOXKEHHU JJIEKTPO- 
(OJIOKUTEbHbIM SAMeCTHTeJIb, HAIlPHMep @JIKOKCH-, AMHHO- HJM 3aMeLlleHHyI0 
‘MHHOrpynny (I). 


g : A 
— —_ Pp) ea _ = — =— SS 
\, / = (CH CH)n = CH 5 | P H.e—=sG | 2] i 
: shapes 
| 7TR VAS OAS NA ASE 
C2H5 OAR oS Oh UNerES N+ CH=CH—B, 
| | | Le 
C,H5 CH; C.Hs Xx 


I II III 


ye Z=retepouukmuyeckuh octatokK; A=OR, NH,, NHR’, NC;H,) nau 
R’COCH,; R=CH, uan C,H,;; R’=H, anxnabuas, Oen3nbuad Hain PeHubHaA 
pymna; B=OCH;, SCH; nau C,H;NCOCH;; n=0 uaul; X = KucnoTHblt 
cTaTOK. 

B3anmojgeticrsuem 3-9THJI-5-(#-3TOKCHSTH IM eH)-pogqanuna (°) (II, R=CeHs) 
. STHJI-N-TOMyCyIbOHaTOM 2-9THJIMepKaliTOOeH3THasOa B CHHpTOBOH cpeye 
} IIPHCYTCTBHHM TPHSTHaMHHa MpH OObIYHOH TemlepatType OblI NMoy4eH 
--9TOKCHMMeTHHMepounanHH (I, A = OC,H;, n= 0, Z =ocratToK Oensruasoua; 
pKoKpacupie ursibl c T. mi. 154°). 


HatiqgeHo %: N 7,09; 7,06 
CisHepO2N2S3. Baruncneno %: N 7,13 (cp. (7%). 


AHanornMyHO ObIIH CHHTC3HPOBaHbI o&-9TOKCH3aMeLeHHbIe + JHMeTHHMepo- 
(MaHHHbI Cc OcTaTKamu 6,7-TeTpamMeTHJIeHOeH3THAa30NIa, OeH3CeIeHa3soula, XHHO- 
mua (2), GeH30Kca30Ia H THA380NHHAa; B Clyyae MpOHSBOMHbIX OeH30Kcasoua 
| THA30IHHA peakIMA MpOBOHMacb B Cpefe yKcycHoro aHrufpuya B NpHcyT- 
TBH TPH3THaMHHa Ip HarpeBaHHH. 
Jlanee Konjeucauuelt 3-9Tus-5+(«-9TOKCHSTHIMAeH)-poganuna (11, R=C,Hs) 
YETBEPTHUHbIMH COAMH BHHHJIbHbIX MPOMSBOHbIX PeTePpOUMKMMYeECKUX OC- 
(OBaHHi, COsepxKallux MerkO oTMensAMoMLyocA rpyuny III, B pacrBope sTH- 
‘oporo cnupTa WIM YKCyCHOrO aHrHApufa B IpHCyTCTBMH TpHSTHJaMHHa HaM 
“anOCb MOMYYHTb %-STOKCHTeTpaMeTHHMepomManHHbl (I, A= OC,H,, eal ac 
vcTaTKaMu 6eH3THagzona (TeMHO-cuHHe OsecTamMe ursbt c T. mt. 160°). 

; Hafizeno %: N 6,01 

CopHo202Ne2S3. Boruucuieno %: N 6,69, (1), 

rake GOeH3celeHasola: Hu 3,3-,UMeTHJIMHAOeHHHA. 
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Moxno 6bul0 OKULaTb, YTO B 9THX KpacuTenax (1,A=OR) ankokcurpymna, 
TaK 2Ke Kak Ui B 3-3THI-5s(%-ITOKCHSTHIH eH) -pomanuue ((°), cp. TakxKe (* *)), OyAeT 
O6aaTb 3HAYMTeEMbHOM TOABHXKHOCTHIO Hi, B YaCTHOCTH, CIOCOOHOCTbIO K OOMeHY 
Ha OCTaTOK aMHHAa, YTO JlalO Obl HAM BOSMOXKHOCTb MepeHTH OT STHX COe]MHE- 
HHH K paHee He OMMCaHHbIM %-AMMHOSAaMeLeHHbIM MepOlMaHHHaM. 

TlelicrBuTeibHO, Ip HarpeBaHuu B TeyeHHe | yYaca %-3TOKCH- HH &-MeT- 
OKCHMMeTHHMepOWuMaHHHa — MpOw3BOqHOrO OeH3THa3sOla C H30bITKOM 9THIJI- 
amuna (30 Movleli Ha MOJIb KPpaCHTeJIA) B CIMpTOBOM pacTBope, OKpacKa NOcwey- | 
Hero pesKO MOBbIMatacb. B O60HX CAyYaAX ObIIM BbIeJISHbI C XOPOWIHM BbIXO- |) 
JOM HJJ@HTHUHbIe 10 CBOMCTBAM KpaCHTeJIH, JICEMeCHTaPHbIM COCTaB KOTOPbIX yKa- 
3bIBaeT, YTO OHH MIpecTaBuAoT COOOH MepolwaHHH C STHMAMHHOrpyNNnon B 
&-MOOKCHHH (CBETIO-KeJITHIC HIIbI C T. Wu. 167°). 


Hatiyeno %: N 10,02 
CysHo3ONgS3. Boruncneno %: N 10,70 


Touno Tak »Ke poTeKasa peakUua, C MeTHJI-, H-OYTHJI-, H-HOHHJI-, N*ONeWHd- 
HW OeH3HaMHHaMH. 

CopepIleHHO aHasIOrH4uHO (pH JeHCTBHH STHMaMHMHa Ha COOTBeTCTBYIOWLHe 
&-9TOKCHMepOWHaHHHbl) Obl CHHTe3HPOBaHbl &-9THJIAMMHOSaMeLIeHHbIe JM 
MeCTHHMepOUHaHHHbI Cc OcTaTKaMH 6,7-TeTpaMeTHJeHOeH3THAa3s0a, OeH3CeeHa- 
30a, XHHOWMHa (2) H THasOmMHa, a Take TeTpaMeTHHMepouHaHHH (1, A= 
—=NHC,H;, n=1) —mpons3Bogupili OeH3THa3z0sa (TeEMHO-KpacHble HYJIbl C T, 


mut. 146°). 
Haiiqeno %: N 9,84 
CooH23ONgS3. Briqucneno %: N 10,06. 


O6meH STOKCH- HAM MeETOKCHIpynmbl B MepollMaHHHax cTpoeHua I (A = OR) | 
IIPOMCXOAUT HW IIpH OObMHOH TemMepatType, OHAKO peakKUHA WpoOTeKaeT 3HauH- 
7TeJIbHO MejieHHee. B sTHx ycsIOBHAX B3aHMOJeliCTBHeM B TeyeHHe 15 jHeH 
¢,-3TOKCHMepOlWaHiba MpOu3BOAHOrO OeH3THA30a C AMMHAKOM B CIMHpTOBOM 
pacTBope HaM yJaJIOCb TNOJYYHTb &-aMHHOSAMeLILeHHbIN KpacuTedb (I, A=NHe, | 
n = 0; opaHxKeBble MPH3MbI Cc T. TI. 227°). 


Halingeno %: N 11,57 
CygHjz,ON3S3. BpruncneHo %: N 11,56 


Harpepannve B 9TOM culy4ae BeseT K PAY MOOOUHDIX Mporeccos. \| 

CopceM uHave IIpOTeKaeT peaKUHA «%-STOKCHAHMCTHHMepOlWaHHHa — Tpo- | 
M3BOQHOPO O€H3THAsZO/a C AHHJIMHOM HM CO BTOPHYHbIMH aMHHaMH. IIpu narpe- 
BaHuu ero c 30 MO. NHNepHyuHa 6e3 pacTBopuTeia mpH 100° nau B KHMAeM 
STHJIOBOM CMpTe OOpasyioTca JIMUIb cleqbr x-N-nunepHyusameleHHoro Kpa- || 
CHTeIA WH OCHOBHLIM IpOAYKTOM peakIlMH ABIMeTCH 2%eNTOe BelecTBO (T. TW. || 
198°, MakcuMyM normoujeHua pu ) 441 mu), KoTOpoe, B OTHE OT MepouMa- || 
HMHOB, MpOunO alcopOupyercaA Ha OKHCH aJIOMHHHA HM TpyAHO pacTBopserca | 
B HeMOJIAPHbIX PpacTBOpHTesAX. KpacuTesb c OcTaTKOM IMMepHAuHa B a-NO0- | 
2KeHUM Obl MOyYeH C HEOOMbUIHM BbIXOJOM HarpeBaHHem mpH 100° «-meruumep- | 
KalITOJMMeTHHMepOlwaHHHa C THMepHHHOM. | 

C aHHJMHOM H JH9STHIAMHHOM B YyKa3aHHbIX BBILUe YCNOBHAX 3aMelleHHe | 
Kak 9TOKCH-, Tak M MCTHJIMepKalITOrpynnbl MpoOBecTH MOKa He yamocn. 


A 
| 4 
Mec shud Ls “a NRCOCHs 
| 
PR Ne ee 
gr RpRCS N | 
| | Hirai 
GK Gra o” N SS 
| 
CH 
IV V 


rye A = Nib, NHCHs, NHC3H;, NHC,H; HJM NC5Hyo;} R= C.H; UAW CsHs 


| Mexyy Tem okasalocb, 4To 3-3TH-5-(%-9TOKCHSTHNeH)-poganun (II, 
= C,H;) pearupyet c anvamHom mu munepHqHHOM Tak %KG JerkKO, KaK H C 
MHakOM H MepBHYHbIMH aludaTHyeCKHMH AMHHAMM (HallpuMep, C MeTHJ- HH 
JiaMuHoM) (°*) c OOpasoBaHHeM aMHHO3aMeLeHHbIX STH eHpomanunos (IV). 
Kak H B YeTBePTHYHBIX COAX B-ANKOKCHMPONCHHAbHbIX MPOHSBOMHBIX reTe- 
MMMKJIMYCCKHX OCHOBAaHHH (°), 3aMeHa STOKCHIpyMMbl B %-9TOKCHSTHINeH- 
Manune (Il, R= C,H;) wa ocratox anuca- 


4eCKOrO AMHHa IPHBOAUT K pesKOMy IOHH- Tao auuacd 


>HHIO P€aKIMOHHOH CNOCOOHOCTH MeTHJIbHOI a3 
yb! B STHX COe{HHeEHHAX. OfHaKO 9TO ae 
JICHHE B 3AMeCTHO MeHbIUIeli CTeMeHH Mpo- A e at 
JISeTCH BCyuae 3-9THI-5-(«-cbeHHaMHHO- se | 86 
Wsueu)-poyanuna (IV, A = NHC,Hs). ye age 
OHAeHCallMeli TlocleqHero C 9THJI-N-TOWNy- 
Jibpowatom =. 2-3TuIMepKariToOeH3THa30Ia n=0 
M yfallocb NOJIY4HTb a&-eHHaMHHO,uMe- H 524(1) | = 
HMepOlwaHvH Cc ocTaTKOM OeH3THa30ma Cols 536(*) | + 12 
n= 0, A= NHC) ard in 
Kak u cmleqoBaso OmKHaTb, alleTHIMpO- NH. 467 | —57 
HHe aMHHOrpynmbl B coOequHeHUAX IV mpu- CH,NH 452 | —72 
MT K 34Me€THOMY IOBBIIMeHHIO NOABHKHOCTH = C2H;NH 4945 |= 70 
OMOB BOAOpOfa MeTHAbHOH rpynnp. Tak, Pea Ne Wh mate 
HM HarpeBaHHH 3-39THI-5-(%-aMHHOSTHJINAeH)- — 4-CioHy;NH B5oe| 70 
yanunHa (IV, A= NH,) c stua-n-tonycyab- CsH;CH,NH 255: \\ 69 
.HaTOM 2-9THJIMepKanToOeH3sTHas0a B CMe- rata ie ee 
- MIMpHMHa HM YKCyCHOTO aHrHfpufla B UPH- NHCOCH, 542 | 4.48 
‘TCTBHH TPHSTHaMHHa OOpasyeTca AMMe- C,H;NCOCHs 54t- | +17 
HMepOUHaHHH, COfepXKallH Ba-MONOKeHHH C.H;NCOCHs 545 | + 24 
eramuHorpynny (V, R = H; TemHo-Kpacupie = 
M3MbI C T. Ti. 236°). H ad 607(2) 
HalizeHo %: N 10,34 oo aoe x 
CigHi9O2N3S3. Bpraucneno %: N 10,36 C,H;NH 0M aS? 


| AuajJIOrHUHO, HCXOAA H3 COOTBETCTBYIOWMX STHNHAeHpomaHuHoB (IV, A= 
: NHC,H; umn NHC,H;), ObitH cuHTesHpoaHbl «-3THJIaleTaMHHO- Hi «-(eHHJ- 
jeraMiinoNepounantis (V, R=C.,H; uau CegH,;). Jlanee Opimo0 noKa3aHo, 
°O KpacuTemH crpoeHua V MoryT ObITb TakxKe MOJYUeHbI alleTHIHpOBaHHem 
OTBETCTBYIONLUX %-AMHHO-, &-9THJIAMHHO- Hi &-(peHHJIAMHHOMePpOWMaHHHOB. 

_ MaxkcumyMb! NorioWeHHA CHHTeSHPpOBaHHbIX JM- H TeTpaMeTHHMepoOlMaHH- 
»B (I) c ocTaTKoM GeH3THasOsa, a TAaK%Ke HEKOTOPHIX Apyrux KpacuTeseli STO! 
yYIIMbI NpuBeyenbt B Ta6n. 1 (B C,H;OH). 

Kak yxke oTMeyanocb pauee (1), BCTyMIeHHe B &-l0Jl0O%*KeHHe NOMUMeTH- 
BOM WeMH cmaOO SEKTPOMOJIOMKUTEMIbHOU ITHJIbHOM FpyMMbl BbISbIBAeT CMe- 
e€HHe MaKCHMyMa MOPJIOUeHHA B JHHHOBOJHOBY!0 OOsacTb. []o Mepe MOBBIIUe- 
AA QICKTPOHOMOHOpHOrO XapakTepa samecturTesa (A) HaOsOqaeTCA, KaK BUA- 

u3 Ta6. 1, rumcoxpoMHbIlt CBHI, OCOOO pe3KO BbIpaxKeHHbIM y aJIKHaMH- 
osamelleHHEIx (69—73 mu); BesIMUMHAa STOFO CABHra 3aMeTHO OosIbIe y TeTpa- 
eTHHMepolanHHa (n= 1, 87 My). 

AunanoruuHoe H3MeHeHHe TOJIOKeCHHA MAKCHMYyMa MIOPIOWeHHA Mpu BBee- 
AM AJIKOKCH- HW STHJAMMHOrpyltibl MpOHCXOAUT H Y MepOWHaHHHOB C OCTAaT- 
amu 6,7-TeTpameTusieHOeH3THasona, OeH3cemeHasona, xMHOMHAa (2) H THA- 
IHHA. 

Tloppiuenne OKpacKH MpH BCTYIVICHHH B &-TOO%KeHHE MepOWHaHHHOB CHJIbHO 
IEKTPOMOJIOMKUTEIbHBIX 3aMeCTHTeNeH OObACHAeTCH, MO-BHAHMOMY, SJIEKTPOH- 
SIMH CMeILCHHAMH OT STHX Ppyll K KapOOHHJIbHOMY KHCOpOAy pOAaHMHOBOrO 
TaTKa. O6pasoBaHHe Ip 9TOM HOBOFO MOMOKUTEIbHO 3apAXKCHHOrO WeHTpa u, 
AK CJIECTBHe STOO, YMeHbINeHHe PaBHOMEPHOCTH pacnpefeJeHHA SJIeKTPOH- 
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Holi TMIOTHOCTH B. OCHOBHOLi XPOMOOPpHOH cHcTeMe IIPHBOAUT, Kak U B cay vag 
THAKapOOMMAHHHOBDIX (8) uw TpudbenuametanoBerx (7°) KpacuTeJeH, K MOBBIIe 


HHIO OKpackH. 

B coorpercTBun ¢ STM, alleTHJHpOBaHHe AMUHOrpyNMbl BeveT 3a COOOK pes 
Kuli OATOXPOMHbIli CIBUT MaKCHMyma TormomeHua KpacuTeseH (cM. Tads. 1) 
alleTHJIbHad Ppynna, OTTATHBAA Ha CeOM SJIEKTPOHbI OT ATOMA a30Ta AMMHOrPyH 
Iibl, TEM CAMbIM YMEHDbIUAaeT IIEKTPOHHOe CMeLeHHe OT 3TOFO 3aMeCTHTEA K Kap 
6OHHJIBHOMY KHCNOpOy pOaHHHOBOrO OCTAaTKa. 


Bcecoro3Hbl HayyHO-HccieqoBaTeIbCKui Tlocrynuao 
KHHOMOTOHHCTHTYT 10 I 1957 
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Joxaago Akagemun nayr CCCP 
1957. Tom 4114, Ni 2 r 


XHMH sf 


P. M. ®JIN], u B. A. MAPOHOB 


KHHETHKA )KAKO®A3HOrO THIPOBPOMMPOBAHHSA 
AIWETHJIEHA B TIPHCYTCTBHH COJIEH PTYTH 


(Jpedcmaeaeno axademuxom H. H. Hasapoeeim 14 XII 1956) 


BonpocaM u3yyeHun 2XUAKOasHOrO KaTaHTHYeCKOrO B3aHMOseliCTBUA alle- 
eHa C rasOM“JOBOAOpOaMH B MPHCYTCTBHH COuleli PTYTH MOCBALeHO BecbMa 
paHuyennoe yuc0 paoot (?,”). Kak npapuso, u3yyeHHe 3THX Mpoueccos mpo- 
HJIOCb B HeCTaIMOHAPHbIX YCOBHAX. 

TuqpoOpomupopanue alleruiena B MpHcyTcTBuM coneli pryTH usy4yanocE 
JIbKO B NapoBol dbase. Mmetorca yKa3aHHA, YTO KpOMe OpomucToro BUHHA 
IY AAIOTCA Pa3JIMYHbIe H3OMePbI JHOPpOMSTaHa HH UX cMecb (°), Tora Kak JIA 
akWHH THPOXMOPpUpOBaHHA HU TupouosupoOBaHHA B AHANOFHUHDIX YCMOBUAX 

AMPaOMAONPOMSBOAHbIX UACHTHPUUMPOBANHCb TOJbKO aCHMMeTPHUHBIe 
WykTpl. B cBxA3H C BO3MO2KHOCTbIO NOJYYeHHA OOOHX H30MepOB AHOpomsTana 
YH peakUMH X%XHAKOasHoro THAPOOpOMHpOBaHHA Mbl CYHTaIH HHTepeCHbIM 
‘TaJIbHOe H3Y4eHHe ITOH peakUHH. 

HcceqoBaHud TMpOBOAUJINCb Ha YCTaHOBKe, OGecneuHBalolleli HEMpepbIBHYIO 

ary cMecH TOUHO AO3HPOBaHHbIX OOBEMOB, TIWaTeJIbHO OUHICHHBIX OT TIpH- 
sceli alleTuleHa H OpOMHCTOrO BOAOposa yepe3 WOTT-(bUIbTp B peaKTOp, 3a- 
\THEHHDI KOHTAKTHbIM pacTBopom. [locuequuh mpeszcraBaan co6ol pacrsop 
JOMHOH PTYTH B OpOMUCTOBOROPOAHOH KHCOTe, KOHICHTPalHA KOTOPOH co- 
‘BETCTBOBasIa ipefesy HaCbINIeHHA IPH Temlepatype 9KchepHMenta*. 
V3 mapo-ra30Bolt cMecH, BbIXOAleH U3 peakTOpa, AHOpomsTaH HM Opomu- 
bIM BHHHJI KOHJCHCHPOBaJIHCb TMOCMeOBaTebHO B BOJAHOM XOJIOMMJIBHHKe 
JIOBYINIKaX, OXJIAKaeMbIX CYXHM JIbJloM c aueToHOM. HenpopearnpoBaBminik 
)OMHCTHIL BOLOpO MOrMoulascA H3BeCTHbIM H3ObITKOM THTPOBaHHOHM LWle0- 
{; BOSBPaTHbIt alleTHJIeH COONpacaA B CielMaJIbHOM BaKYYMHOM rasomeTpe. 
Bee onpitbi 6piiH MpoBesenbl Mp Temnepatype 100--0,5° u Baxyyme 90— 
10 mM pT. cT., ¥TO OGecHeyHBaNO TOMHOe yaueHHe MpPOyKTOB peakuuy U3 
JHTAKTHOrO pacTBOpa NpH BeeHHH Mpowecca B CTAalMOHaAPHBIX YCJIOBUAX. 
SbCM KOHTAKTHOTO pacTBopa JIA BCeX OMbITOB Opi paBen 175 Mu. 

Pasronka MpOMbITbIX PaCTBOPOM COfbI H BOJOH BbICOKOKMMAULAX KOHJeH- 
TOB BCeX IHKJOB OMbITOB TH/poOpomupoBaHHnA alleTHJIeHa TOATBepusa 
jpasoBaHve TPH yKa3aHHOM Mpowecce, KpOMe OpOMHCTOrO BHHHJIa, YHCTO- 
_ 1,l-qu6pomatana (tT. Kun. 107—108,5°, nv =1,5126). 

A. Buuauue COOTHOMCHHA peareHTOB HAaCTENECHbB 
OHBepcuHv aneTHuaeHn a. BanHoM Wukse ONbITOB Obl HCMONb3OBaH 
HTAKTHBI pacTBop c KOHUeHTpaunet HgBr, 200 r/100; MomsapHbie cooTHo- 
oHua HBr : C,H, sappuposasu B mpegenax 0,5+4 pa MocTOAHHOM CymMMap- 
ii OObeEMHOM cCKOpOcTH peareHToB 5,82-+-0,18 uu/uac, YTO COOTBETCTBYyeT Bpe- 
HA KOHTaKTHpoBaHuA (7) 37,25-+-1,1 ceK. 

O6napyKeno, uTO Kak OOMLaA CTeMeHb KOHBepCHH alleTHeHa, TAK H BbIXOJ 
HHUJOPOMUa UM STUMMTeHAHOpOMUa HE 3aBHCAT OT COOTHOLICHNA pearcHTOB 
yKa3aHHbix Bbile mpesenax. [lomyyennad 3aBHCHMOCTb MO3BOMHET C MOJIHOH 


* Bauy HekoToporo w3MeHeHua KoHWeHTpaltun HBr B KOHTaKTHOM pacTBOpe Mocse 
sTBopeHus HgBr, pu HarpeBaHuu JO TemMepaTypbl SKCHepHMeHTa, B MasbHeHIeM H3J10- 
HHH JWI XapaKTepHCTHKH cCOcTaBa KOHTAKTHOTO pacTBOpa HCIOIb3yeTCA KONNYECTRO 
amm HgBr., npuxonauteecn ua 100 r H,O (r/100). 
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OUeBHIHOCTbIO KOHCTATHPOBaTb HyYyJIeCBOH KHHeTHYCCKHM Nopx,OK peaKIMH 
m0 OpomucTOMy BOQposy. 
B. BuuaAuHue BpeMe€HA KOHTAKTHPOBAaHHA HA CKO 
pocTh rHApoO6OpoOMupOBaHHA aleTuaena. Onbitb Onan 
TIPOBeJ[eHbI C KOHTAKTHbIM PaCTBOPOM yKa~ 
3aHHOrFO BbIllle COCTaBa MIpH MOCTOAHHOM 
coorHomenuuH HBr : C,H,~1: 1. Cymmap- 
Had OObeEMHAA CKOPOCTb peareHTOB H3Me-) 
4 Halach B Mpeqemax 2—20 ua/uac, 470) 
, COOTBeETCTByeT BPCMeCHH KOHTAKTHPOBaHHA 

IO 200—20 cex. Pe3ysIbTaTbI 9KCMepHMeCHTOB 
mpeycTaBsieHpt Ha puc. 1. OOpamaer Ha 

20 ceOA BHHM@HHe OTHOCHTEJIbHO MaJlO€ H3Me-) 
HeHHe CTEMCHH KOHBeEpCHH AlleTHJICHA (dp) | 

10 OO 2 cof (IPH YBEMMUCHUH TOceqHero B 10 pas 
i BbIXOJ| IPOAYKTOB peak BO3pacTaeT BCe- 

rO IIPHMepHO BTpoe). YKa3aHHbIii PakT MO 

30 100 = 150 = 200 ~cek 2KeT ObITb CBA3AH C HAJIMYHEM 3HAUHTEJIbHO- | 

rO TOPMOKeHHA peakWHHee MpOsyKTamu. 
Puc. 4 AHasId3 9KCICPHMeHTAJIbHbIX JaHHbIX 

TOKA3bIBaeT, UYTO COOTHOIICHHE BbIXOJOB 

TIpOWYKTOB peakiluu (BuHUMOpOMHAa (a) H STHMHAeHAMOpomuya (a,)) He 3a- 
BHCHT OT 7%, KOJeOJINCb BOKpyr 3Ha4eHHA 


n=3=2,61 (1); 
Xe 

B Mpefesia x +0,3, UTO MOET HMeCTb MECTO TOJIbBKO NPH HaJIMunu ABYX He- 
SaBMCHMBIX TapaJIJICJIbHbIXx peakuun, NOAYHHAIOWULHXCA OJMHAKOBbLIM KHHETH- 
YeCKHM YPpaBHeHHAM: 
C,H.+-HBr> CH,=CHBr, (a) | 
C,H, +2HBr—CH3=CHBrz. (6) | 


IIpu CUpaBeJIMBOCTH JJaHHOrO TpPeANOMOKECHUA TOJIMKHBI ObITb clipaBey) 
JIMBbI PaBCHCTBa: 


Ko = Kak Ros (2) | 


R= =n =const, (3) 
rye Ko, Ky, 4 Ke— KOHCTAaHTHI CKOpocTeli OOuleli KOHBepcuM alleTumeHa, OOpa- 
3OBaHHA BHHHJOPOMUa HU STHIMACHRHOPOMUJa COOTBETCTBEHHO. ' 

E]MHCTBeHHBIMA = KMHETHYCCKHMH ypaBHeHHAMH, — y/OBeTBOP ATIONLUMH| 
SKCHECPHMEHTaJIbHbIM JaHHbIM, OKa3aJIMCb YPaBHEHHA, BbIBeECHHbIe HaMH H3| 
TIPCEAMOMO*KeHHA, YTO Oe MapalNeNbHbIe peakIHM, Kaxjad U3 KOTOPHIX| 


MpHYeM CTeMeHb TOPMOXeHHA paBHa equHHe. B oOmlem Buse B AUuddepeH 
UHaIbHOH (OpMe 9TH ypaBHeHHaA OyAyT MMeTb BUT: 


da ileceatc 


or = K; A (4) 


a9 


V3 COOTHOMeHUA o% = %, + %, HW paBencrTBa (1) culeqyer: 
= Sa =—(n+1)a uw a = Ne, (op 


PAE omepaTop S wMeeT 3Hayenne 


Se ons te (6) 


n 
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B pesyabpTate COOTBETCTBYIOUIMX MOACTAHOBOK MH HHTerpupoBaHus noly- 
2HbI CNeyIoulHe BbIPaxKeHuA: . 


a) ua OOulei KOHBepcHH alleTunena 
i 
Ko == (In Ta — %); (7) 


6) AMA peakuuH OOpasoBanusa BHHUAGpoMuAA P 


Le ah 1 
Ky =ils In To Sa, ae a) (7?) 


B) IA peak OOpasoBaHua STH eHANOpomusa: 


me Ahan 1 
Ks =- (set " Tapa) ™) 


-OKCHEPHMeHTAJIbHbIe 3HAYCHHA &; H BbIUHCIeHHBIE 0 ypaBHeHHsam (7) 
jagyenua K; cBeyeupr B Ta6s. 1. 


alot Hota! 


| Tv, CeK Cr WA CAE Oe, % | n K,-104 fe, -104 Ke-104 
21,75 16,05 458 4,95 2,25 7,26 5,24 1,582 
37,25 19,24 14,2 5,01 2,83 6,35 5,10 2,34 
79,9 28,75 20,0 8,75 2,29 6,82 Ey 2,13 
206,0 45,6 33,3 12,3 2,14 (AP 5,68 1,99 
224,0 46,15 34,6 11,55 2,98 ye 5,67 1,558 


CpemHee ... 2,64 | 7,08 | 5,42 fre? 


Tlomyuenue ocTaTouHO xopome cxoqumoctu K;, cpeqHve 3HaveHHA KOTO- 
IX YOBeTBOpsIoT ycnoBuaM (1) (K, + Ke=7,34- 10%, sie a 2,82), MOTBep- 
WaioT BbICKA3aHHbIe BbIINe MpeqNONOKeHUA. 

| TakuM oOpas0M KHHeTHYeCKHe H3MepeHHA MOKa3bIBaIOT cwejyroulee: 
o6pasoBanue |,1-qu6pomsTaHa pH peakUHH THApOOpOMupoBaHHA alleTueHa 
JIA€TCA Pe3YJIbTaTOM HeMOcpeCTBeEHHOTO OJHOBpeMeHHOTO TIpHcoesquHeHUA 
3yx momekya HBr k C,H, 6e3 yuactua BHHHOpOMHya B KayeCTBe MpOMexy- 
DYHOrO NpOsyKTa, T. €. YTO peaKWHH OOpasoBaHHA BHHHJOpOMHAa H STHJIH]eCH- 
AOpOMHJla ABIAIOTCA JBYMA HesaBHCHMbIMH MapasWIebHbIMM peakIMAMy; 
) O6e apansebuble peakUMU HMEIOT NO alleTHMeHY NepBbIM MOpAAOK C TOpMO- 
‘eHHeM OOOHMH TpOsyKTaMH peaKkUHH. 

| TlapannenbHocTh peakitui pu ruqpoOpomupoBanun alleTHeHa JONONHH- 
JIbHO MOJTBEPKaeTCA HW MPAMbIM OKCICPHMCHTAJIbHBIM JOKaSaTeJIbCTBOM — 
ouly 4eHHeM J[pyroro H30MepHOrO AHOpoMSTaHa Ip BsaHMOeliCTBUM OpomucToro 
anuia c HBr. IIpu mpopezenun ruyqpoOpomupopanna OpomucToro Buna 
aHAJIOPHYHbIX YCJIOBHAX HaGwIOJalacb 3HAYMTeIbHO Ooee MefJIeHHaA, 4eM 
cmyuae aueTusiena, peakiva (cTelleHb KOHBepcnH Opomuctoro BuHHIa 8—10%, 
orga Kak CTeMeHb KOHBepcHu alleTHeHa 30—35%), a WHOpOM-lIpOfyKT OKa- 
qiead mlouTH uncTEIM 1,2-"u6pomaTaHom (tT. Kun. 126,5—130°, n?3= | ,5340). 


B. BouauHuve KOHUCHTpanut OpOMHOHW PTYTH B KOH 
AKTHOM pacTBOpe Ha CKOpOCTb rugq_poOpomupo- 
aHHA aneTusedn a. Jlanubiit WHK OMbITOB Obl MpOBeseH IPH NOCTOAH- 
of CyMMapHOH OObemMHOM cKopoctu pearenToB 6,05-+0,42 Ha/yac Ha Bxoje 

peaKUMOHHYy!O KOJOHHY mpu coorHomenua HBr : C,H,~1:1 Ha yerpipex 
SpasiiaX KOHTAKTHBIX pacTBOpoB c coyepxannem HgBre 60, 150, 275 u 400 
100. 3ameppi npousBoqMMCch yepes 1,5—2 yaca paooThI Mocie NpeqBapuTevib- 
of 15-munyTHol mpoqyBKu cmecbio as0Ta uw Hbr c ykasaHHOl CKOpocTbio, 
Lesbio JOCTHXKeHUA PaBHOBecHOH KOHWeHTpalunH HBr B KOHTaKTHOM pacTBope. 
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Kak BuqHo m3 Taba. 2, %) MOHOTOHHO BOspacTaeT C pOCTOM KOHIeHTpallMu 
HgBr., %, mpoxofug uepes MaKCHMYM, %, BOspacTaeT JIOBOJIbHO psig 
Taonmuna 


e lg(K,xX| lg(Ki xX] lg(Kex HBr | 

Ne Carn 09% | o1,% | 42,% | ty ceK.| Ky-10* | K,-104 | Ke-104} S248) | x 404) | x104) | & B “HeBr| 
4 i 7,58 0 74,8 7,0 7 0 0,845 0,845 — 0,4935 | 10,80 
150 ony 20,4 2,3 | 83,9 43,8 40 3,8 1,644 1,602 | 0,580 0, 5248 4,24 
3 279 35,4 | 23,4 | 42,0 || 90,5 70,7 46,7 24,0: 1,845 1,669 | 1,380 | 0,5414 | 2,25 

41 400 44,8 | 2057) 24,01 Sist 134,0 66, 67,8 2,127 1,821 | 1,834 | 0,0544 | 1,489 } 


YkKasanHbilt (bakT MOXKET ObITh HHTEPIPeTHPOBAH NOBbILeHHeEM BEPOATHOCTHI 
TpOHHOFO CTOMKHOBEHUA MOJIEKYJIbI alleTHIeHa C ABYMA MOJIeKyJIaMH KaTaJiH-| 
3aTopa pu yBemuuenuu KOHWeHTpauun HgBr. MsBecTHo, 4To B pacTBope ee 

MHCTOBOAOpOsqHOH KucHOTE! HgBr, oOpasyer 
YCTOMUMBbIe KOMIVICKCHbIe AHHOHBI: HgBrs u} 


HgBr,.PaccavTanubie HaMM MOJIApHbIe COOT+ 
Homenua HBr : HgBr, (cm. Ta6m. 2) quis 
HCIbITAHHbIX KOHTAKTHbIX PaCTBOpOB yOe,H- 
TeJIbHO IOKa3bIBalOT, UTO BCH PTYTb B pacTBo- 
pe NpakTHYeCKH HaXOJHTCA JIMIWb B KOMIIEKC- 
HO CBA3AHHOH (pOpMe H YTO C POCTOM KOHIeHT-| 
pauuu HgBr, B KOHTaKTHOM pacTBOpe Bospa-| 
cTaeT KOHWeHTpallua anuona HgBr%. 


VMimerotca Bce OCHOBaHHA MOsaraTb, 4TO 
peaklHio KaTalMsupyer moceqHuH aHHOH. 
Von HgBr,, Oyayan KoopqunanMoHHO Ha4+ 
CbIN.eHHbIM, BPA, IM MOXKeET YU4aCTBOBATb B 
AKTHBAHH alleTusmeHa. Kpome Toro, KOHILCHT 
pallua ero YyMeHbllaeTcCH C TOBbIIIeHHe 

Puc o KOHUeHTpaunuH HgBr, B pacTBope, uTO 064 
3aHO yBeMYeHHIoO cooTHOlmeHHaA HgBr, : HBr. 

Ha ocHOBaHHH KHHeETHYeECKHX ypaBHeHHH (7) WIA BCeX YeTbIPeX KOHILEHTPAa 
WH KaTausaTopa OblWIH paCC4YHTaHbl KOHCTAaHTbI CKOpocTelt peakuul Ko, Ky 
u Ke, 3HaueHHA KaKOM W3 KOTOPHIX BO3paCTAaIOT C POCTOM KOHILeHTpallu 
HgBr., mnpuyem K, BospactaeT Opictpee K, (cM. Ta6m. 2), 

Mpr tOjlaraeM, YTO AKTHBANA alleTHJIeHa 3aKJIOUAeTCA B OTTATHBAHY 
KaTaJIM3aTOpoM [yOuleTa =-2IeKTpOHOB. EciH JIMMUTHpyrollel cTaqueli pomece 
THApOOPpOMHpOBaHHA alleTHIeHa ABIACTCA AKTHBALMA TlocweqHero, TO JOsDKHa 
MM€Tb MeCTO CHMOaTHOCTbh Mey OKHCJIHTCIbHbIM MOTeHIMaJIOM KOHTAKTHOrC 
pacTBopa, Kak MepbI ero AKUENTOPHOHM CMOCOOHOCTH, H ero KaTaJIMTHYeCKON AKTHB- 
HOCTbIO. BpwlO MpOH3BeAeHO H3MepeHHve 3HAYeHHH OKMCJIMTebHbIX NOTeHUMAIO 
KOHTAKTHBIX PacTBOpoB (s) mpH t=95-+-0,1° no meTogquKe, paHee H310OKeCHHOE 
OMHHM H3 aBTOpoB (‘). 

Kak BHAHO 3 pe. 2, HHelHad 3aBNCHMOCTb Mexyy Ig K u ¢ coxpaHsetc 
ANA OOeHX peak ruqpoOpomupoBanua u oOOMlell KOHBepcuH alleTHeHa 
MPHYeM €MHCTBEHHO BO3MOXKHOH MIPHYHHOH MOBbILWeHHA CKOPOCTH peak 
C BO3pacTaHHeM 3HaYeHHA © ABJIACTCA CHHXKeHMe SHEPruN akTuBaluH. June 
HocTb dyHkuuu Ig K = ¢(2), MOsBOnseT yTBepxkaTb, YTO MHMUTHpPyroOUlel 
cTaqMeH MpomeccoB TrHypOOpomupoBaHua ABIAeTCA AKTHBAMA alleruena. 


MockosckHit MHCTHTYT TOHKOM XHMMHUeCKOL Ilocrynusto 
TexHonoruu um. M. B. Jlomonocosa 7 XII 1956 


UMTHPOBAHHAS JIATEPATYPA 


* Mpann. mar. 462 711 (1913); Chem. Abstr., 8, 3231 (1914); Tepm. nat. 288584 (1918)} 
Chem. Abstr,, 10, 2502 (1916). 2 Am. mat. 1541174 (1925); Chem. Abstr., 19, 221 
(1925). |% Wibaut, Rec, trav. chim., 50, 313 (1931). 4P.M. ®nug, HW. WH. Mow 
cees,E..M. Kanmpkosa, K®X, 34, Ne 4 (1957). 
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Horaane Akagemun nayr CCCP 
1957. Tom 114, N 2 . 


c XHMH A 


— 


Uaen-Koppecnonyest AH CCCP H. H. WYAKUHH u T. WH. HAPbILUKHHA 


KATAJIMATHYUECKAS JEPMAPOPTEHW3AUUS WAKJIONEHTEHA 


Hsyyenuio mpeBppalenuii WHKIONeHTeHa B YCOBUAX JerujporeHH3allHoH- 
10OrO KaTaJIH3a MOCBHAILeHO JIMIUb HeECKOIbKO pador. Tak, [Inara (1,2) mpu mpo- 
3eMCHHH WuKIOMeHTeHa pH 450—500° Hay OkHCAMH BaHaqua HM XpoMa, OTIO- 
KCHHbIMH Ha OKHCH aAJIIOMHHHA, HaOslofa wacTHYHyIO Jeruyqporenusaunio 
IMKJIONCHTeHa B IWMKJIONCHTAAHeH C OMHOBPeCMeHHOH FHAporenHsalluell B WHKIIO- 
IeHTaH. 

Ene panee Semuuckum u ApG6y30Bpm (°) 6plI0 NOKasaHO, YTO WHKONeHTeH 
sOIHeE YCTOHYHB B YCJIOBHAX KOHTAKTHPOBaHHA e€FO COKHCAMH aJIIOMHHMA Hi 
<poma rip 450°. [puucdenbyep u Bore (*) natiau, ¥To WuKIONeHTeH B IpHCyTcr- 
3H WMpKOHHMAaJOMOCHJIMKAaTHOrO KaTamH3aTopa mpu 500° npeBpamaercs riaB- 
ibIM OOpasoM B apOMaTHYeCKHE yreBOOpOsbl. 

_ Banac u Yourepce (°), u3yyand TepMHYeCKHH pacmay WMKMONeHTeHa B CTaTH- 
ecko cucteme npH 438—548° u qaBenun 38—244 mM, NoKa3au, 4TO B BBI- 
)PaHHBIX HMH YCJIOBHAX OCHOBHOH peakuel sABAAeTCA Jeruqporenu3alna, 
YIHAKO CTeMeCHb MpeBpallleHHA IHKJOMeHTeHa He TpeBpiuama 25%. 

_ VUWmeetca pag pador (*1°), B KoTOpplx TOKa3aHO, YTO MHKJONeHTaqveH 
MO2KHO TIOJIYYHTb HEMOCpeCTBEHHO Jeruyporenusalneli WHKNOMeHTaHa, HO BBI- 
<OJ[bI WHKONeHTAaqHeHa B 3THX YCNOBHAX He mpeBbiuanH 3—11%. 

Mpi mocTaBusM Tepes coO6ol 3ayady NOJbICKaHHA YCOBHH, B KOTOpBIX T1pe- 
3palleHHe IMKJIONCHTeHA B WHKJIONCHTAaAUeH MpoOTeKasO Obl HaHOOIee MOMHO. 
BblO HalijeHo, uro mpu 600° B upucyTCTBUN aIOMOXpOMOKaJIMeBOrO KaTaJiH3a- 
ropa, OMMCaHHOrO paHee OfHHM H3 Hac (*), WHKIOMNeHTa,HeH MOXKHO MOMYIUTb 
> BEIxOoyomM go 58%, TlockombKy jleruqporenu3alluA WHKIOMeHTeHa B WHKJIO- 
1eHTAaHeH 


IpoTeKaeT C yBeJIHYeHHeM OObBeMAa, H, CJIeMOBATeJIbHO, MONHW2KeHHE jaBse- 
IMA JOJOKHO CMeIaTb paBHOBecHe CJleBa HallpaBo, peakIHA MpOBOAMaCb B 
YCJIOBHAX YMEHbILeEHHOrO aBeHHA (20 MM). 

Ijuksonenten Obl mowyyeH Jeruypatalueli WHkKMONeHTaHONa Haq OesBor- 
ibIM CePHOKHCJILIM MarHHem upH 310—315° u umMen caegyrollue CBONCTBA: 
rp. KH. 44,5°/758 mm; GO GT IAy ne 1,4220; MR p naliqeno 22,36; MRp Bpranc- 
ieHo yaa C,H, Fy 22,62. 

Jleruyporenu3alua poBoyusacb NO MpOTOUHOMy MeTO,y B MplcyTCTBHH 
<aTaJIM3aTOpa, COCTOAIMMero U3 OKUCel ANIOMHMHHA, XPOMA HW KaJIHA C MOJIAPHbIM 
‘OOTHOWNeHHeM KOMMOHeHTOB 42:7: 1. B Kaxyplit onpir Opamocb no 50 ma 
38,6 rT) WHKIOMeHTeHa, KOTOPbIM NWOfaBaJica Ha KaTaJIM3aTOp CO CKOPOCTbIO 
mo aac ', 

TlonyyeHHble KaTaIH3aTbI, WOce ONpefleseHuA COfepKaHHA B HX WHKJIO- 
leHTajjvena 10 Metoqy Adanacbesa (), moqBeprasHcb YeTKOMY PpakWHOHHPOBa- 


dol 


HHIO Ha KOJIOHKe Sc:ppeKTHBHOCThIO B70 T.T. Buiesenuble ()pakUuv aH aJH3upo 
BaJIHCb OITHYCCKHM 4 XHMMYCCKMM MeTOJaMH, a COCTAB ras00OpasHbix po 
YKTOB, COOPaHHBIX B JOBYWIKAX, OX/a2KAaeMblX HKUKUM A3OTOM, ONPCHCAAIC 
cHauauia Ha annapate Opca—Jlyure, 3aTem Oosee NOApoOHo xpomaTepmorpagu 
yecKiM MeTojom (2°), Coqep»kaHve OyTaqMena B raze ONpeAeNANOCh Ha alimapa 
te Koporxoga (**). 

Tao6uuna 1 


Jlerunporenu3salna IHKJIONe€HTeHa 
eg ee ee 


Bplxox, WuK- 

Bpixoy, KkaTa- CBolicTBa Ka- 5 - 
Temne- sian eaueer t= Ei eee %, Koxco- 
patypa neHtTayHena | cuHTad Ha | OOpaso- 
B eC 20 20 B KaTawH-| B3ATbIL BaHHe 
Br B% nn dj; 3ate B % | wuKsoneH- | B% 

TeH 

500 31,9 | 82,4 |1,4410/0,8015 333) 45 8 | 
32,4 | 83,6 |1,4412/0,8019 53) 44 7 
550 31,1 | 80,5 | 1,4440 | 0,8039 69 06 8 | 
29,8 | 76,9 | 1,4452 | 0,8047 70 4 8 
600 29,5 | 76,4 | 1,4465 | 0,8085 | 76 08 10 
28,7 | 74,4 |1,4462 | 0,8095 74 a) 41 : 
650 | 26,3 | 68,5 | 14,4470] 0,8090 77 53 13 | 


PesybTaTbl ONbITOB erHpOreHHu3alMH WMKJONeHTeHa NMpecTaBJeHbl 

ra6n. |. U3 wax BUAHO, 4YTO C NOBHIUeHHeM TemmepatyppI OT 500 yo 650° cos 

jepxkanve WHKIONeHTaqMeHa B KaTaJIH3a-} 

5 TOpe BospacTaeT, OJHAKO MAaKCHMAaJIbHbIM 

45 BbIXO], UMKIONeHTaqHena (58%, CUHTaA Ha 

4] B3ATHIM WHKJIONeCHTeH) Obl TOyueH pH 

600°. @®pakuHoHHpI cocTaB wu CBOMCTBa 

OObeEAMHEHHOFO KaTaIH3aTa MIpeCTaBJeHbl 

20 © 6 8 0% x» Ta6n. 2, KpuBasd pasronKN —Ha puc. 1, 

Puc. 1. Kpnpaa pasronku KaTamu3gata Alas PpakivOnpOBan Hs BSiT0, 200k ial 

nonce mectBa. M3 paccmoTpenua aHHblx Tan. 2h 

BHHO, TO KaTaiu3aT WAKOMeHTeHa 

COCTOHT rlaBHbIM OOpa30M H3 WMKONeHTaqueHa (AYKT C MAJICHHOBbIM aHTHys| 

puom naaBusca npn 161° (§)), He6ompbm0ro KONMYeCTBa HEH3MeHEHHOFO WHKJIO- 
Ml@HTeHa WH OcTaTKa. 


T a6 mua 


@pakmHouHbli cocTaB H CBOHCTBa KaTalH3ata WUKJIONeCHTaqvena 


Borxog dpaxnun CsolictBa dpakiHH i 
pacman 8 ia MR 0 saab 1 ia 
°C (mpu 753 MM 
P ao B % 2 a2 
44—42 63,7 03,0 1,4420 | 0,7968 | LluKnonentannen c HebombMOL 
IPpHMecbio MHKONeHTeHAa 
42—43 PAWS) Aa 1,4360 | 0,7867 | Cmecb muknonentaqveHa vu WHKNO- 
ve Tl@HTeHa B PpaBHbIX KOJMUeCTBaX 
43—45 dow, 11,0 1,4260 | 0,7793 | Llvknonenten (~ 75%) uw uuKNO- 
neuTayuen (~ 25%) | 


OctaTok 19,4 16,0 1,5100 — 
llorepu — 2,9 — 


fe . 
OntuyeckHi aHanus Opin BeImonHen IO. I. Eroposbim, 3a YTO MpHHOcuM emy O6,laro- 
JapHOCTb 
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AnaJIHS YivIMCTHIX OTMOKEHHI Ha KaTAausaTOpe MoKasau, 4TO 110 CBOeMy CO- 
TaBY OHH OAM3KH K NOJIMMepy WaksOMeHTaquena (C;H,), (Hadiqeno %:C 90,81; 
19,19; quis C35H, Bpruncneno %: 90,84; H 9,16). 

B coOpaunbix rasoo6pasHbix NpOxyKTax ObwiH OOHapyxenb BOROpoR (25%), 
Tan (16%), stunen (23%), mponan (20%), nponunen (13%) u 6yragneH (3%). 

Hutepecno OTMeTHTb, YTO B COCTaBe KUAKUX MPOYKTOB He Obi OOHApy2KeH 
[MKJIONCHTaH, KaK 3TO HaOwtogan [Inara (1,2) pH Jeruqporenusalun WukONeH- 
€Ha B YCJIOBHAX aTMOCepHOrO JaBNenuA. Ilo-BuyMMOMy, peakUMa Mepepacipe- 
jeJICHHA BOJOPOAa B YCMOBHAX YMCHbINCHHOrO JaBJICHHA MOUTH He HMeeT MecTa. 
JAHaKkoO, OOHAPyKeHHbIe B rago0OpasHbIx MpOAyKTAax 9TaH H Mponan NOsBONAIOT 
Ipequosaratb, 4YTO MOcTe_HHe OOpasoBaHCb B pesyJIbTaTe THAPHpoOBaHnaA Oc- 
<OJIKOB MOJICKYJIbI WHKJIONeHTeHA,. 

Takum oOpa30M, [poBeqeHHe peaKIMM Jeruyporenusallun WuKsONeHTeHAa 
3 YCJIOBHAX YMECHbINEHHOrO JaBJICHHA Ha AKTHBHOM JerHApPHpyIolleM KOHTaKTe 
IOSBOJIAET CYILECTBEHHO COKPaTHTb MOOOUHBIC MpOeccbl H HallpaBUTb JaHHy!o 
eAKIHIO Ha MOMYYeHHe WHKMOMNeHTAaqHeHa C BbICOKHM BbIxXOZOM — Oo 58% 
3 pacueTe Ha B3ATHIM WHKNONenTen. Hapsayy c feruqporenusauueli B yKasaH- 
IbIX YCJIOBHAX JIMUIb B HE3HAYHTEMbHOM CTEMeHH MpOTeKaloT KOKCOOOpas0BaHHe 
1 THAPOKPeKHH WHKJIONeHTeHAa, TIPHBOAAWHH K OOpas0BaHHIo ra3000pa3HbIx 
IPOMYKTOB TIpeHMYyIeCTBeHHO cocTaBa C2 H Cs, 


VMuctutyT opranuueckoH xHMHH Tlocrynusio 
um. H. Ji. 3ennuucKxoro les it shy 
AxajemuH HayK CCCP 
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PH3BHTECKAH XHMHA 


a. M. BEMPHK u TL. I. ®AEPMAH 


ONPENEJIEHHE OKMCJIMTEJIbBHO-BOCCTAHOBHTEJIBHbIX 
NOTEHWMAJIOB n-OKCH®EHVJITIMUMHA 


(ITpedcmaeaeno axademuxom A. H. Tepenunoim 20 IX 1956) 


Eure ne cyllecTByeT OOMenpHuHATOrO OObACHEHHA MeXaHH3Ma H 3aKOHO- 
MepHocteli mpouecca cbororpaduyeckoro nposBjeHHA. OODACHeHUA, JaBaeMbIe 
Tak Ha3bIBaeMOl <«3JIEKTPOXHMHYeCKOM» TeOopHei MPOABJIeHHA, B OTJIMUHE 
OT J[pyrux TeOpui, HMeIOT H€ TOMbKO KayeCTBeHHbIM XapakTep, HO B IIPHHWHNe 

qOMycKalor HU KOJIHYeCTBEHHYIO 


3HaTb BeJIMUHHbI 3JIEKTPOXHMHYE- 
CKHX MOTeHUHAaOB cepeOpAHbIX 


JIMTEJIbHO-BOCCTAHOBHTEJIBHbIX T10- 
TCHUMAJIOB NPOABJIAIOWNX BeWLeCTB 
pu pasiwauplx pH u B mpucyrcr- 


ABUTeIA. 

M3mepenne OKHCJIMTEJIbHO- 
BOCCTAHOBHTCJIBHBIX TOTCHIMaJIOB 
MPOABJIAIOULMX BeWLeCTB NpesCTaB- 
JIA€T S3HAUHTeEJIbHbIE TPYAHOCTH 
HW3-3a JIETKOM OKHCJIN€MOCTH 3STHX 
BeleCTB MH HeyCTOHYMBOCTH Tpo- 
Puc. 1. Peaxnuounpili cocyn: 1 — Kanomenespii AYKTOB oKkucieHHaA. Bene_cTBue 
HaCbILCHHbIM 9IeKTpoy; 2—OroperKa; 3 — muKpo- 93TOTO OKa3bIBaeTCH HEBOSMOXKHbIM 
OropeTKa; 4 — BBO GS a asoTa; 5 [TPHMe€HATb «MeTOR cmeceli» (7,°), 
nagmawonall snearpon 6 — NEMEsRa ¢ MUAKCCT- q yeTO, OCHOBAHHBIE Ha THTPO 

BaHHH OKUMCJIMTeJIAMH (4), OKA3bI- 

Bae€TCH BO3MO%KHbIM TIDHMCHATB 
TOJIbKO TIpH yCJIOBHH, YTO THTPOBaHHe BeyeTcA B aTMOCtepe HMHEpTHOrO raza, 
coyepxKallerO MHHUMAaJIbHbIe KOJIMYeCCTBA KHCIOpOa, Ilostomy KOJIHYECTBO 
AAHHBIX, HMCIOMMXCH B JIMTepaType 06 OKHCJINTeCJIBHO-BOCCTAHOBHTEJIBHbIX 
NOTeHUMasaxX MPOABJIAIONMX BeUleCTB pH pa3siHUHbIX 3HayeHuAXx pH, oueHb 
OrpaHHGeHo. Bonee moumHbIe MaAHHbIe HMeLOTCA JIA n-aMuHoenowa, MeTHJI- 


n-aMHHodenoa (MeTOowla) u ruypoxunona (°°), Jina orpanuuenHprx HHTep-. 


BaJIOB pH vMmeloTca AaHHble elle MA HeECKONbKUX BemlecTB (8). 
Mbt mocTaBusn ce6e esIbIO SKCHEPpHMeHTAaIbHO ONpeemHTS OKHCJIMTEJIbHO- 
BOCCTAHOBHTCJIbHbIC MOTCHIMAIbI M-OKCHMeHUITIMWMHA («PIMMHa») pH pa3s- 


JIMUHBIX 3HAYeHHAX PH. BylOop storo BemlecTBa AUKTOBAJICA TEM, YTO OHO IIPH- 


upopepky (+). ma sToro HYKHO) 


yacTH, NposABsaemoro (ororpa- } 
tpuuecKoro H3800paxKeHHA HW OKHC- 


BHM IIpO4UHX KOMIIOHCHTOB  IIpO- } 


MeHAeTCA B (boTorpapuyeckoll MpakTuke M ABMAeCTCA CTPyKTYPHbIM aHaJIOrOM 


XOPOINO H3yYeHHbIX MeTOJIa HW N-aMMHOdeHONa, H NOTOMY MOMyYeHHbIe WaHHble 
MOrIH Obl ObITb HCHOJb3OBaHBI JIA conocTaBneHnit. 
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Hismepenist MpOM3BOAUHCbh MYTeM OKHCAMTeNbHOrO THTPOBaHHA Cc raqKUM 
laTHHOBbIM SvleKTpOROM 0,03 M pacrsopos n-oKcudenuJrinyuna B aTmocdepe 
OTa, THWLATeIbHO OYHMIEHHOFO OT KHCMOpOsa uU Apyrux upuMmecel. Onucanue 
jocoOa OYMCTKH a30Ta H MEeTOJbI KOHTPOAA MOMHOTEI ee JaHbI B craTbe (2°), . 
ATPYeMBbIM PaCTBOp HaXOAWJICA B peaKWHOHHOM cocyyze (cm. pnc.1), KoTOppTit 
MeMaJICA B BOMAHOH TepMOCTaT Tipu Temmepatype 25°. Tlorentwambi u3meps- 
ICb 110 OTHOWICHHIO K HaCbIIeHHOMy KaJlOMeeBOMy ayeKTpoxy. n-Oxcude- 
IITIHUHH NOBeprasica TulaTebHOK OuncTKe. I]pcrosuctBo pH mogyepxu- 
\OCb IPHCYTCTBHeM B THTpyeMOM pacTBOpe cCOJeH, OOpasyromlNx OycbepHpie 
icrembl. [Ipu pH or! 406 npumenssacb cmecb HCl, KCl u 6udranara Kanna; 
ov pH or 6 yo 11—cmecb 6yppr, HCl v NaOH (+). Wsmepenua pH mponszo- 
iJIMCb CTeKJIAHHbIM 3JIEKTpOqoM. B mpolecce THTpOBaHHA He HaGwOaNOcb 
sMeHeHHA PH. B Kkucsol cpeye B KayeCTBe OKHCJIHTeIA IpHMeHsAJICA pacTBop 
(SO,)2, a B WemOuHO — pactBop K,;[Fe(CN),]. 

IIpH onbirax THTPOBaHHA N-OKCHeHHIPIMIMHA B KUCION Cpeye OOHapyxKu- 
cb, UTO HA KPHBOM THTPOBaHHA HMeIOTCH [Ba CKaYKa MOTeHIMasa: MepBbIli 
OTBETCTByeT 2 OKHCJIMTCJIDHbIM IKBUBAICHTAM Cybdata wepua-I1V u Bropoi, 
lee SHAUHMTEJIDHDIN, OTBeYaeT 4 SKBHBANeHTaM Cysbdpata wepua-IV ua | Mowb 
oKcHdeHHIrininna. [Ip o6paTHomM THTpOBaHHH HaOMOfaeTCH TOMbKO OMH 
ayOK IIOTeHIHasla, OTBeuaIOWHi 4 9KBMBaIeHTaM cysbiata wepHa-IV ua 
MOJIb f-OKCHCHHJTIHUMHA. ITO OOBACHHeTCH TEM, YTO B 3THX YCAOBUAX 
SAKIHA OKHCJICHHA MPpOHCXOAHT B MpPHCyTCTBHH U3ObITKa OKHCMUTeIA. B me- 
HHO cpeyle Kak IIpH IPAMOM, Tak H IIpH OOpaTHOM THTpOBaHHH HadsIoqaerca 
JIbKO OMHH CKauOK TOTeHI[Hama, OTBedaIOMMi 4 SKBUBaNeHTam K,[Fe(CN).] 
14 1 MOJIb nN-OKCHeHHITIMUNHA. 

CnelHasIbHbIMH ONbITaMH ObIIO YCTaHOBJIeHO, YTO OKHCIeHHAA PopMa Kak 
1 TIepBOH, TaK H Ha BTOPOM CTay\MAX OKHCJICHHA HeEKOTOPOe BpeMA OcTaeTCA 
pacTBope 6e3 H3MeHeHHA, a peaKUMA OKMCJICHHA MpoTeKaeT OOpaTHMO. 
CTh OCHOBaHHA MONaraTb, YTO OKHCICHHe N-OKCHPCHHJITIHWHHA B KHCION 
yee IpoTekaeT 10 cCxeme: 


O 
| 


| | + 2Ce (SO4)2 +- H2O = () +. NH, — CH, — COOH + Cly (SO,)3 + HoSO, 


\% 4 


| 
NH O 
| 
CH, 
| 
COOH 
O 
\| OH 
NH — CH, — COOH > 
| | J-NHs— eH, coon EE. | es 
/ Y x 
4 Ox 
OH 
Ua 
te | | NH — CH, — COOH 
y, 
OH 
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t O 
OH i Il 


A sae | 
3) | | + 2Ce (SO,)2 =| | -++Ceg (SO4)s + HeSOg) 
yNH— CH: — COOH we H — CH, = COOH | 

OH 


O 


CymMapHoe ypaBHeHHe MoxkeT ObITb 3aMMcaHO Tak: 


OH 
Yl 
| | + 4Ce (SO4)2 + H,O = 
N 
NH — CH, — COOH 
O 
Il 
= | | = 2Ce, (SOu)3 + 2H,SO, 
\ ANH — CH, — COOH 
I 
O 


TlonyyenHble BeJIMYHHbI OKHCJIMTEJIbHO-BOCCTAHOBHTEIbHBIX TOTCHIHaJIOBe 
71-OKCHCHHJIPIMUMHAa pH pasmHUHbIX 3HaYeHHAX PH NpHBosATCA B Taos. | 


Ta6Osuna 1 | 
| 


pH 1,04. 1,97 2,96 .4,03.. 4,98. 6,96. 8,02. 9/04 4959°98.niges 
E,, 8B MB 670,0 616,0 559,0 499,0 489,0 323,0 267,0 209,0 164,0 116,0 


mA 
BNANGHEREEE 
PEN NEE 


HW Ha pue. 2, rye, MOMHMO KPpHBOM} 
E, =f (pH) aaa n-oxcnpenusraunyuna, 
IIPHBeJeCHbI KPHBbIe JIA N- anol an 
u MeTowa. IlpupeqeHHble 3Ha4ueHud 
E, Mlouyyenbl 3 KPHBbIX TMOTeHIMO= 
MeTPHYECKHX THTPOBAHHH 1-OKCHeHHI=| 


400 40 
uy 
500 
3 607 
200 s 40 
SB 
100 = att i) T | Tre 
S 
; 2 4 6 6 0 ate, 0 
L Neemaaared 
Puce. 2 Pue. 3 


Puc. 2. Sapucumoctb E,or pH gaa n-okcuenuirivuuuna mpu orgaye 4e (1), npn orgaye 


2e (4), Merona (2) uv n-amuHodenona (8) 
Puc. 3. Wamenenve cKkopocTH BOCCTaHOBJIeHHA a30THOKHCIOrO cepeOpa: J —n-oKxcnpe 
HHJIPIHEHHOM; 2—MeToIoM; 3 — n-aMHHOdeHOJIOM 


[Ox] 


TIMWHHaA NPW PasMMYHbIX 3HAYCHHAX pH WM OTBCYaAIOT TOUKAM (Ready ip 


yCNIOBHH, TO Ha | MOJb n-OKCHPeCHHIITIMUHHa pacxofyeTcx 4 SkKBMBaJIeHTAa 
okucautenaA. M3 puc. 2 BuqHO, 4To 3aBucuMocTb E, =f (pH) ama n-oKcH- 
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HWJIPIMUMHAa B MHTepBase pH or 1,0 go 9,0 npegctapnaer co6o10 mpamylo 

HWIO 6€3 W3JIOMOB. STO 3HaUHT, TO OCHOBHaA KOHCTaHra JMCcouMalHHn 
OKCHPeCHHIITIHNWHa 3HaYHTeIbHO MeHbIe KHCAOTHOH. BenuunHbl 93THX 
HCTaHT 43 KpHBol E, =f (pH) B stom cuy4ae He MoryT ObITb ONpejeneHEt. 
IM H€ MOryT ObITb Ollpej[eeHbl Tak2Ke OObIUHbIMH cmocoOamu, Tak Kak 
MCNeHHad (POpMa N-OKCHPeHHJTIHUMHA HE MOKeT ObITb BbIeeHa B UHC- 
mM Buje. [losromy MbI He MOrJH BbIpPasHTb B aHaIHTMYeCKO dopme 3aBH- 
MocTb E, = (pH), Kak 9To Oblio cyenaHo @ysepom (°) u Borqanosbim 
*) WIA f-aMHHOeHosa MW MeTOuIa. 

Conoctapnenvue KpuBEix FE, =f (pH) qua n-oxcudenunraununa, MeToua 
n-aMUuHnoeHosla MOKasbiBaeT, YTO B KHcMOW cpeqe E, n-oKcudenusraMuu- 
oTpHiatesbHee E, MeTouia HW n-aMMHOdeHoma, a B WeNOUHO cpeye no- 
MKHTeJIbHeEe HX. 

Hamu Opio OOHapy2xkeHO, uTO peakuua BOccTaHOBeHHA AgNO, n-OoKcH- 
HUJITIIHWHHOM B KHCIOH cpeye mpoTekaeT OpicTpee, 4eM peakIlHa BOCCTA- 
BeHHA AgNO; mMeTonoM uv n-amuMHodenusom (puc. 3). M3 dororpaduyeckoit 
AKTHKH H3BeCTHO, YTO WeIOUHOH TIMWMHOBBIM MpOABHTeIb padoTaeT Mmej- 
HHee, UM N-AMHHOMeCHOJOBLIN H METOMOBbIM. OTH (PaKTbI XOPOLMIO OOBACHAIOTCA 
MC4eHHBIM BbIIe COOTHOWeHHeM BeHYHH E, NOTeHUHaOB 9THX BeleCTB 
MH pasJIMYHbIX 3HaveHHAX PH. Takum o6pa3o0m, Ha OMbiTe OOHapyxXHBaIoTcA 
[CeHHO TaKHe COOTHOWICHHA CKOpOcTelt peakUHH BOCCTAHOBJIGCHHA HOHOB Ce- 
Opa, KAaKHX MOXKHO OblWIO ORKUAATb, HCXOAA H3 JICKTPOXHMHYeECKON TeOpHu 
OABJICHHA, 


JlenHurpayckuli MHCTHTYT Tlocrynuso 
KHHOHH2KeHepoB 17 IX 1956 
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JIoxzagp AKkawqemMunu Hayk CCcCcP 
1X 1957. Tom 114, Ni 2 


r. C. BO3JBHDKEHCKHM u A. WH. TYPAUIEB 


UCCJIEJOBAHHE MPHPObI JIOKAJIbHOM MACCHBHOCTH 
MPH IIEKTPOJIMTHUECKON MOJIMPOBKE MEM METOJIOM 
KPHBbIX 3APADKEHUA 


(ITpedcmaeaeno axademuxom A. H. PpymKuner 4 XII 1956) 


Cneuuduyeckoli OcOGeHHOCTbIO TpOwecca SIEKTPOMMTHYECKOH MOJIMPOBKH} 
MeTAJJIOB ABIACTCH MOKAbHaA NacCHBHOCTb anoya. IIpeycraBenuA O IpUposes 
3Toro addbekta ocraiotca AucKyccHOHHbIMH. Muorne u3 CyllecTByIolluXx TeOpHit} 
QNEKTPONMTHYCCKONH MOJIMpOBKH MeTaJJIOB CBASbIBalIOT MeXaHH3M pomecca} 
C BO3MOXKHOCTbIO OGpasOBaHHA OKHCHBIX IJICHOK Ha OTJCJIbHbIX yYacTKaX 06 \ 
pa6aTprBaemolt NOBepXHOCTH. OfHaKO CaM BONPOC O CYIeCTBOBAHHH OKMCHBIX| 
IWI€HOK Ha MOBePXHOCTH aHOJa B MpOecce ISIEKTPOMMTHYECKON TOJHPOBKN He} 


yeCKOM MOJMPOBKH MeTaJIOB OKHCHBbIe IWICHKH OOpasyloTca MW HIpaloT BaxKHYW 
pomb (**); pyrue, M3yyaBLIHe COCTOAHHe 9JIEKTPONONHPOBaHHOH MOBepx- 
HOCTH, CUMTAaIOT, UTO OHA COCTOHT H3 uucTOrO MeTanna (® 1), 


IJIeHOK Ha MOBepXHOCTH MeAM B Tpouecce e€ SeKTPOMHTHYeCKON TMOMPOBKH | 
B pacTBOope (pocopHOH KHCJIOTEI, C NOMOMIbIO IPHMeHCHHA MeTOa AHOHBIX |) 
KPHBbIX 3aps2xKeHHA C OCLMINOrpaduyeckol sanucbio. B JaHHOoM culyyae KpH-} 
BbI€ 3APs2KCHHA JOJKHbI CHHMATbCH IPH BbICOKHUX IIJIOTHOCTAX TOKAa, IPH KO= 
TOPbIX OCYHIECTBIACTCA MpOUecc SIEKTPOMHTHYECKON NOMMpOBKH. ITO O6cTOs=! 
TEJIbCTBO 3aCTaBJIACT CYHTb O TIpHpoye WH CBOMCTBaX cCJIOeB, OOpasyIOULMxcsE } 
Ha MOBepXHOCTH aHOa, He MO BEMHYHHAM COOTBETCTBYIOIMX MOTeHUMAJIOB, a 110 
XapakTepy BJIMAHHA Ha aHOJHY!IO KPHBY!O 3apSXKeHHA PasHUHbIX PakTOPOB } 
(IJIOTHOCTh TOK@, KOHICHTPalWA KUCJIOTHI, Ppa3sJIMUHbIe OOaBKU, UCXOQHOE | 


| 


cocTosHHe MOBepxHocTH). OueBuqHO, TO KpHBad sapsxKeHHA pH pexuMe } 
SJIEKTPOJHTHYECKOH TMONMPOBKH OJOKHA MMeTb ONpejemeHHpit Buy. Menas) 
(pPaKTOPHI, H3BECTHBIM OOPa3OM BJIUAIOMIMe HA AHOJHbIM Mpouecc, MbI JOJDKHBI 
OOHapyXHTb H H3MCHCHHA B XapakTepe AHOJHOM KPHBOH sapsxKeHHA. 


IKCMeEPHMECHTANbHAA YaGib 


AnOJuble KPHBbIe 3apsAXKCHHA CHUMAJMCb Ha YCTaHOBKe, B OCHOBY KOTOpOM | 
nojoxwena cxema, mpeqiomwKennad A. Xuksunrom (?”). Ha puc. | npeycrapnenay) 
aHOWHad KPUBaA 3apAXKeHHA MeMHOFO SeKTPOa, CHATAA MPH MIOTHOCTH TOKa 
12,5 a/v? B pactBope doccopHol KucnoTb yy. Beca 1,55. 

HavOouee NposOMKNTeIbHOK ABJIAeTCA TepBad cTaqua (ab), BO BpeMaA KO- 
TOPOH NOTCHUMAJI H3SMeCHAeTCA HE3HAUHTeMbHO—OT +0,48 zo +0,52 B. Bropas — 
cTaqusa (bc) B VHTepBase ToTeHItMaNOB oT +0,52 qo +0,70 B XapakTepH3yeTca — 
Gomee ObICTPbIM M3MeHEHHeM OTeHWMasla, NepexoxamHM B cKayoK (cd, OT 
0,70 no +-0,88B). Beneq 3a cKaukOM MMeeT MeCTO 3ajlep2KKa B pocTe NOTeH- t 
uHasa (Tperba craqua de), mocme KOTOpOM HauMHaeTCA ONATh 6omee OBICTpbIt — 


pOcT NOTeHIHasa BIVIOTH LO BLIAeIeHHA KUCMOpOa (cTaquna fg NpH noTenuMaTe 
+1,75 B). ) ; 


i 
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Alo BbieieHHa KUCMOpoja s1eKTpoMMTHYeCKas TOJIMpOBKa BO3MOXKHA Ha 
€X cTaquAX, KpoMe repBow. Takum O6pa30M, MHHUMAJIbHbIIi eMOTeHIMas, pH 
TOPOM BO3SMOXHA SICKTPOMHTHYeCKaA MOHPOBKa MeH, J@KHT B OOmacTH 
OpOH cTayuu Ha KPHBOM 3apsxKeHUA. 

C tesblo BIACHEHUA IPHpOAb NepBoii craqun IIPOBeJeHbI OMBITbI TO CHATHIO 
OMHbIX KPHBBIX 3apsKEHUA IPH Pa3JIMYHbIX IWIOTHOCTAX TOKa B pacTBOpax 
eCPOPHOH KUCNOTHI pa3sIHUHOTI KOHUeHTpalHn (yy. Beca 1,55; 1,59; 1,77). 

is kKaxjoro ucceqoBan- ‘ 

TO pacTBopa docopHor Ku- 

OTbI YCTAHOB/IeHO, YTO TIpo- 
BeyeHHe IWIOTHOCTH TOKa i 
TM pOJOJKUTeJIbHOCTh NepBoH 
aquu ¢ B cTeneHH 1/, ecTb 
WMuuHa nocTrotHHan. Ana- 
THYHAA 3aBHCHMOCTb O6plia 
TAHOBNIeHA HUCCIeOBAHHAMH 
Bapyica (1°). [locrosucTBo 
OnsBeyenusa it’? yKaspiBaer, 
O JIMMHTHPY!OlWlHM Tporec- 
M 9TOH cCTaqvH ABANeTCA 
dbysua (4), 

Hlanbuetimi G6onee 6pict- 
(i pOcT aHoqHOro noTeHuMaa Puc, 1 
‘amua bC) MOXHO OObACHHTb 
EKTPOXHMHYeCKHM OKHCJIeCHHeEM TOBepXHOcTH aHOa. HM3menenue aHoyHoro 
TeHUHala BO BpeMA MEpBO CTaqHH ABJAeTCH JOCTaTOUHbIM JIA TOrO, 
OObI HavaJICH MpoOlecc OKHCJICHHA NOBeEpXHOCTH MefAH JO 3aKHCH MejH. 
)PasOBaBIUAACA 3aKHCb’ MEH MPHBOAUT ye K CKaYKOOOPAasHOMY H3MeCHEHHIO 
OJHOrO MOTeHWMaa JO 3HayYeHHA, IPH KOTOPOM BOSMOXKHO OOpas0BaHnne OKHCH 
IH, UTO BbIpawKaeTca B 3ayepeKKe Ha KPHBOM 3apsKeHHA. 

Bpicka3aHHble COOOpaxkeHHA HAXOMAT NOTBep*AeHHe IPH aHaJIM3e AHOHBIX 
MBbIX 3aPpAXKeCHHA, CHATbIX B MPHCYTCTBHH pa3sJIMYHbIX MOOaBOK (ruiulepuH, 
moocutT Kawua, XpOMOBbIi aHrHApHA) WH Ha MOBepXHOCTAX paanHyHOH 
JYKTY ppl. 

Jjo6apka ruivuepHHa, KOTOPbIli B OCHOBHOM J[eHCTByeT yepes yBemMueHHe 
3KOCTH 3JICKTPOJIHTa, CKa3bIBaeTCH Ha YMEHbIICHHH MpOONKUTeMbHOCTH 
ppoH ctaqunu. Jjo6apka runodociutTa KaMA, ABJIAIOULerOCA SHePrH4HbIM 
BOCCTAHOBHTeJIeM, YBeJIHYHBaeT 
TIpOJOJKUTEJIbHOCTb BTOpOH 
cTayquH B J[Ba pasa. OTO CBH- 
JIeTeMbCTBYeT O TOM, 4TO TH- 
nodocpuT Kava BOCCTaHAaBJIH- 
BaeT OOPa3yIOlylocH 3JIEKTPO- 
XHMHUCCKHM TYT€EM 3aKHCb Me- 
JM, ABIAACb, TAKHM OOpa3om, 
JleMOJIApH3aTOpoM. 

Ha puc. 2 mpeycrapsena 
aHOJHah KPHBaA 3aps2KeHHA 
MeyquHoro 3meKTpoyqa B H,POQ, 
(d=1,5) c qo6aBKol 6% CrOs. 
XapaktTepHoll OCOOeHHOCTbIO 

: KPHBbIX 3apAXKeCHHA B IpHCyT- 

Puc. 2 cTBHH CrO, ABIMeTCA CKAUKO- 

o6pa3Hoe H3MeHeHHe  TMOTeH- 

Wa B Havase aHOAHOM NOMAPUSaMH, UTO BHIsBAHO OOpasoBaHHeM OKHCHOM 
HKH HA MOBEpXHOCTH 2eKTPOAa FO HamoxweHuA TOKA. Ilocme cKayKooOpas- 
‘O H3MeHEHHA B Hayate MOMAPH3alHH NOTeHUMA CayaeT JO BeJIMYHHbI, 
euaiolleli TpeTbeli cTayuH B pacTBOpe YHCTOM ocPopHoOl KUCIOTbI. ITO T0- 
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3BONACT CUHTATh, YTO TpeTbA CTauA Ha KPMBOM 3apsA2KeHUA B pacTBOpe YHCTOM| 
cpocctpopHon KHCJIOTbI COOTBETCTBYET MpOWeccy OKMCJICHHA 3aAKHCH Me JO OKHCH 

IIpu qo6apke CrO} B KomuyectBe 1; 2; 4; 6 uw 8% Ha NOBepxHOCTH MeAHOPO 
SJIeKTpOa, T0-BUAMMOMY, OOpasyeTCA 3aKHCb MM, NOTOMY YTO CTaTHYCCKHM 
TOTeHUHAa He MpeBbIWaeT BeHYHHbI NOTeHWMaa B oOu1acTH BTOpol cTaqunl 
Tipu yo6asKe xe CrO, B KomnuectBe 10 uv 20% cTaTH4ecKHH NOTeHUMAaJ CO Bpe 
MeHeM JlOCTHraeT 3HaYeCHHA MOTeHIHala TpeTbeH CTaMu, YTO BbIsBaHO IIpeBpar| 
IN@HHe€M 3aKHCH B OKHCb MeJH. i 

Kpupble 3aps2KeHusA, MOJYYeHHbIe JIA MOBepXHOCTeH, KOTOpbIe nipe Bap ur} 
TeJIbHO 3JICKTPOMMTHYeCKH OKHCIAIMCb JO 3aKHCH WH OKHCH Meu ate) 
| 


TAKKE NOATBEpAMaloT NpeCTaBMeHHA 06 COPasOBaHHM OKUHCHBIX COEB B MpO- 
ecce 9JIEKTPOJHTHYeCKOM NMOJMpOBKH Mew B (ocPopHol kucsoTe. 

IIpeqBapuTeibHoe OKUCeHHe MOBEPXHOCTH JO 3aKUCH Me]H NeaeT 3aePpAKKY}) 
Ha KPHBOM 3apaxKeHuA (TpeTba cTaquA) Oomee ONpPeMeNCHHOU U MpOAOIAKUTCIIby 
HOH, @ OKMCJIeEHHe MOBepXHOCTH JO OKHCH JeaeT KPHBylO MOUTH BepTHKaJIbHOM,| 

KpuBple 3apsxKeHHA Ip 3EKTPOMMTHYeCKOM MOMMpOBKe raJibbaHi ee 
OCaqKOB H3 CepHOKNCIOH MH MupocdocaTHOH BaHH MeHeHHA yKasbiBaloT Hak 
pasHy!O 3JIEKTPOXMMHYECKY!O AKTHBHOCTb 3THX OCAAKOB, YTO BbIPAKaeTcA B Pas 
JIMYHOK MpOMOJOKHTeIbHOCTH OTJEbHbIX CTaQHi Ha KPHBOH 3aps2KeHHA. Tlo-) 
BUJIMMOMY, OKHCHBIe IWIeHKH, OMMHAKOBbIE NO XHMMYCCKOMy COCTaBy, HMEIOT| 
Pa3IMYaIONLMeCA S3aIMTHbIC CBOMCTBA, CBASAHHbI€C C pa3/JIMYHOM TOJIUIMHOL,| 
KuneTuka pocta muleHOK onpeyeseaTCA KpHCTasIMYeCKOH CTpykKTypoH OOpar} 


OaTbIBaeMOH MOBepxHocTH (1%). 


Xumuyeckui WHCTHTYT Tocrynuso0 
um. A. E. Ap6y3oBa 4 XII 1956 
Kas3aucxoro @usMasna Akxagemuu HayK CCCP 
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# 


PHSHTECKAAH XHMH fl 


A. 3. TOJINK uw J. H. KAPJIMKOB 


O CBA3H KOIPO®MIUMEHTA BASKOCTM CO CTPYKTYPOM 
BELWECTBA B )KHAKOM COCTOAHHHK 


({Ipedcmaeaeno axademuxom I. B. Kypdtomoseim 12 XI 1956) 


CBa3b Kos@PuuNeHTa BA3KOCTH C J[PyrHMH (bM3H4eCKHM CBOLICTBaMH 4H, 
pee Bcero, CO CTpOeHHeM BelleCTBa B X%KUAKOM COCTOSHHM MpescTaBsAeT 
OJIbIIOH HHTepec KaK JIA PaSBHTHA TEOPHH X%KHAKOFO COCTOAHHA WH BASKOCTH, 
; YaCTHOCTH, TAK HW JIA UpaKTHKH (u3uKO-xHMMYeCKOrO aHasH3a. OgnaKo 
BA3b 9TA J[O HACTOAMIeErO BpCMeHH HE YCTAHOBJeHAa, C OHO CTOPOHbI, RCeL- 
TBHE OTCYTCTBHA HeEOOXO]H- 
[bIX CBeJleHHH O CTpyKType 


KMJIKOcTeH, Cc Apyroi — soca 
sCIEJICTBHe HeOCTATOUHOH gout 
(ZYUCHHOCTH HX (Cu3H4eC- 
“HX CBOHCTB. 00013 
TpyHOCTH, BO3HHKAaIOo- 
uve Ha MYTH BbIABJIeHHA 0012 
BASH BH3KOCTH CO CTpyK- ; 
ypok HU pyrumMu u3snye- 
KHMH CBOMCTBAMH 2K ]{KO- gaor 
TeH MbI IibITaIHCb Mpeoo- 
[eTb ITYTEM PalHOHAJIbHOrO 00010 
bIOOPa OOBEKTOB UccyIe,O- 
AHA HU U3yYeHHA OHO- anong 
PEMCHHO C BA3KOCTbIO Ipy- DG OU ete DO eee S00 A A 
MX CTpYKTYPHO-4yBCTBH- 
CJIbHbIX CBOHCTB. OObeKTHI Puc. 1. TemneparypHaxd 3aBHCHMOCTb BsI3KOCTH 


iecIeOBaHHA MbI BbIONpaJH pactsopos Zn u Cd a Hg. 1—30,8% Cd u 21% 
O IIPH3HAKY CXOJCTBa UX ae 2—16% Zn; 3—22% Cd; 4—18% Cdn 12% 

tie SOE Cal Tee | Ase GBA Oak 
[OJEKYJIAPHOrO CTPOeCHHA. 7—6,1% Cd; 8—Hg 
} INMpPOKOM HHTepBasle TeM- 
epaTyp u3yyaHcb TJIOT- 
OCTb, BHA3KOCTb, TeMNOTa UCMapeHHA, MOJICKYJIApHOe paccesHHe cBeTa 
_ KpuTuuecKkad Temiepatypa. Bio moKasaHO, 4TO KpuBbIe TeMMepaTypHOlt 
ABHCHMOCTH BSSKOCTH HM TeMJIOTbI HCMapeHHA paciOlaraiorcA TeM BbpIllle, a 
PHBbIe C2KUMAeMOCTH TEM HHKe, YeM OOJIbINe KPHTHYeCKad TemlepaTypa JaH- 
oro BemectBa ('). 

Bowio moKa3aHO, TO CBA3b BA3KOCTH HM J[pyruxX CTPyKTyPHO-4yBCIBH- 
CJIbDHBIX CBOHCTB C KPHTHYeCKOH TemilepaTypou sABIAeTCA CJeCTBHeM Tepno- 
wyeckoro 3akoHa JI. HW. Mengeneesa (). 

Buia u3yuena Tak}Ke WIOTHOCTh, BASKOCTbh, TemmOTa HCMapeHuA, KpHTH- 
eckand TeMIepaTypa MOJICKYJAPHO-CMCIIMBAIOIMUXCA PaCTBOPOB, KOMMOHEHTSI 
OTOPbIX OGMALaloT CXOMHbIM MOJEKYAAPHbIM CTpoennem. [loKasaHo, YTO KPHBbIe 
eMMepaTyPHOl 3ABHCHMOCTH BASKOCTH STHMX PaCTBOPOB pacnosaraioTcA MeK[Y 
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KPHBbIMH KOMIIOHCHT Mf TeM Bbillle, ¥eM OO/IbIle KPpUTHYeCKad TemMMepaTypa Jane 
Horo pacrBopa. IIpu, paBeHcrBe KpHTHYECKUX TemMnepaTyp ABYX HM HECKOJIPKMX| 
pacTBOpoB STOH rpyMmbl HaGmIOfaOcb MONHOE COBMCLIEHHe KPHBbIX TEMIC~ 
paTypHol 3aBucHMOCTH BasKOCTH. TakHe 2KHAKOCTH Mbl Ha3BaH H30BA3KOCT 
HbIMH. M30Ba3KOCTHBIMH XKHAKOCTAMH MbI PeLUHJIH BOCHOJIbSOBaTbCA JIA YCTaq 
HOBJICHHA CBA3H KOSpPpuUNeHTAa BASKOCTH C MOJI€KYJIAPHOM CTPYKTYPOH. 
B KauectTBe OO6beKTa HCCICJOBaHHA MBI 
B3SJIH PaCTBOpbl WHHKa H Kaj|MHA B pTy-| 
TH, CTPyKTYpa, BASKOCTb H IJIOTHOCTbh KO> 
TOPbIX HAMM u3yyeHbI panee (* °), PactBo- 
Dbl 3TH OTHOCATCH K THIY MOJIeKyJApHO>) 
CMCLUHBaIOlWXCH H KOMIOHEHTbI HX OO 
JlaroT CXOJHbIM CTpoeHHeM; Ha pxHe. | pH 
BeJleHa 3ABHCHMOCTb BASKOCTH OT Temmepa 
TYpbl Jif HEKOTOPbIX H3 HHX. 
Vi3s0Ba3KOCTHBIMH ABJIAIOTCA PaCTBOPBI: 
13,9% KaqmMua B pTyTH uv 8,7% wWHHKak 
B pTyTH; 18% Kagmua B ptTyTH Hu 12% 
WHHKa B pTyTH; 30,8 KaqmMua B PTYTH Hf 
21% WHHKa B PpTYTH (MpOLeHTbI BCIONY 
aTOMHble). Bpiia H3yyeHa CTpyKTypa STH 
pacTBOpoB. 
B kayecTBe HCTOUHHKAa peHTTeHOBCKHX 
ayyel Obla B3ata TpyOKa BCB-4 c Men 
HbIM aHTHKaTOZOM. MonoxpomaTu3alnas 
‘PCHTTCHOBCKHX JyueH ocTurasacb rly TeMh 
OTpaxkeHHA Jyyel OT M3OrHyTOrO KpHCTad 
yia KBapua. PacnpeyeneHue WHTeCHCHBHO 
CTH paCCe€AHHHbIX PCHTTeHOBCKHX JyueH 
HCCIeOBaNOCb POTOrpaPuyeckHM METO]OM. 
Temmepatypa MeTasia onpefenanach Mph 
eae ees ia Aa TIOMOWH XPOMeJIb-aJIICMHHHEBOH TepMO= 
KOCTHEIe ‘pacthopH » He. 1--30.8% Cd UaPbl. orometpupcBanne nponsBonue} 
H21% Zn; 2—18% Cd, 12% Zn: 3— OCb Ha MuKpOdoToMetpe tuna M®-4, 
13,9% Cd u 8,7% Zn C Kaxjoro pacTBopa O6bil0 nomyyeHo Hel 
MeHee TpeX MPHIOQHbIX JIA pacyeroRli 
CHHMKOB. | 
Ilocne ucksmoveHua hakTOpoB NoOmApusalHuu uM NOrMOMeHHa SKCMepHMeH=|| 
TaJIbHbI€ KPHBbI€ HHTCHCHBHOCTH MIIPHBOAUIHCb K 3JCKTPOHHBIM eMHHAM,|| 
KputepemM lpaBHJIbHOrO NpHBeyeHuA CYXKUIO PaBeHCTBO HYJIO HuTerpasay 


i) 


\ s?[i’ (s) — 1]ds = 0, 
rye é 


, ind 
i’ (s)j= ; Sade: 
mfitayfe A 


/ — MHTeHCHBHOCT paccesuHoro usnyyenua; f, uf, — aTOMHBIe (baKTOpbl, 
COOTBETCTBCHHO, AA ATOMOB NepBoro M BTOPOrO copTa; ny HM Ne— KOHWeHNTpa-. 
HA ATOMOB TlepBoro HM BTOporo copTos. i 

Ha pwc. 2 npejcraBeHbl SKCHepHMeHTaJIbHBIe KPHBbIe HHTCHCHBHOCTH B. 
SJEKTPOHHBIX CMHAUAX [JIS YMOMAHYTHIX BbILe H3OBASKOCTHBIX PacTBOPOB. 
Kak BHAHO 43 pHCyHKa, KpHBbIe 3aBMCHMOCTH HATeHCHBHOCTH OT sin 9/} aA 
HSOBSSKOCTHBIX PACTBOPOB HakslajbIBalOTCA [pyr Ha jpyra. 


B ta61. 1 npusegenpi Janupie, xapaxTepH3yloulne nomoxenne MaKCHMY~ 
MOB HHT€HCHBHOCTH Ha 3THX KPHBBIX. 
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@PyHkUHH aTOMHOTO pacipeseneHua Opwin onpeseuenbi y3 ypaBHenus (8) 


Anr® [cots (1) + cynsp, (2) + 21402 (1)] = 


: 


= Anr” [carypt ++ cine: + 2n,p8] + ee \ i (s) sin srds, 
0 


(1) 


Ba fa bales: Giese lasatilen: ny = N,/N; ng = N,/N; N=N,+N, 


1) = N,W,(1)/V — paquanbuad dynKuNA MOTHOCTH aTOMOB NepBOro copra, 
ra B Havale KOOPAHHAT HAXOMUTCA ATOM TOPO Ke copta; p2(2)= NeW 2(2)/V — 


AWaJlbHaAvA (yHKUHA IWJIOTHOCTH aTO- 
iB BTOpOroO COpTa B TOM CJIyydae, KOr- 

B HavaJI€é KOOPAHHAT HaXOUTcH 
OM HWepBoro coptTa; 


I/N—n,f}—1,P2 


alSNiew Fils = 


_ H N2— KOMYeCTBa ATOMOB COOTBeT- 
Byroulero copta; V — pacceuBarollnii 
bem; W,(1) u We(2) — paquanpupie 
THKUHH BepOATHOCTH JIA ATOMOB Tlep- 
ro H BTOporo copa; pf H pf — cpey- 
[€ IIJIOTHOCTH ATOMOB COOTBeTCTBYIO- 
sro copTa. 


Taé6auna 


BenlecTBO 


{nay 
MaKc. 


T-pa 


Hg (°) 
13,9% Cd B Hg 


0,190 
0,195 
0,200 
0,202 
0,203 
0,194 
0,200 
0,202 
0,228 


3-H 
MaKc. 


2-H 
MaKC, 


0,360 
0,367 
0,370) 
0,373 
0,360 
0,368} 
0,372] 0,540 
0,37.) 9,540 
0,38U} = 


0,525, 
0,530. 
0,538, 
0,540. 
0,550 
0,530 


Vuterpan B ypaBnenuu (1) BbIyHCsIAJICH MeTOJOM, H3JIOXKCHHBIM B (°). 


Puce. 3 


c. 3, Kpupsie aTomHoro pacnipefevieHHa PacTBOpos Cd sitie. 1 


Puc. 4 


3—13,9% Cd G(r) = 4nr? [cdme1 CV) = ChMloPe (2) -F 2m 2 (1)] 


2 4. Kpuppre aromHoro pacipex 


—30,8% Cd; 2—18% Cd; 


enenus pacrsopos Zn BHg. 1—21% Zn; 2—12% Zn; 
3 —8,7% Zn. 


Ha pue. 3: wv 4 TIpewcTaBJIeHbl KPUBbIe ATOMHOFO pacripejeseHHA H30BA3KO? 
CTHDIX PaCTBOPOB, M®JlyYeHHbIe ONHCaHHbIM HYTeM. 

Auaiv3 KPHBbIX ATOMHOTO pacipejesIeHHA WSOBA3KOCTHBIX PaCTBOPOB 
TaK 2K KaK HW aHaJIW3 KPHBbIX HHT€CHCMBHOCTH, OOHAPyXHBaeT NOJIHOe HX oem 
CTBO. CreOBaTeIbHO, XHAKOCTH, OOMaqaloulue OMHAKOBLIMH KOSPHUMeHTAaML 
BASKOCTH (H30BASKOCTHBIC), O6saaloT OMHAKOBbIM OJIH2KHHUM TOPA]KOM, oth 
HaKOBOH CTpyKTypon, 


Kuescknit rocyapcTBeHHbId yHHBepcHTeT i Tloerynuso 
um.~T. TD. Ulesuenxo 4 6 XI 1956 
u KpHBopoxckHlt nMeqHHCTHTYT 
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PHSHYTECKAA XHMH fl 


A. M. KAJIMHHHA uw E. A. MOPAH-KOWML 


K BONPOCY O CYLNECTBOBAHHH METAKAOJIMHUTA 
M MPHPOAE IKZOTEPMHYECKHX 3®MEKTOB PJIMHO3EMA 


(ITpedcmasaeno axademuxom M. M. y6ununom 7 XII 1956) 


Kak usBecrHo (!), KaOHH B HeMpOKaseHHOM COCTOSHHH cylecTByeT B BHJe 
cpuctam1o0B AlzOs-2SiO2-2H2O. IIpu narpesannu npoucxoyur yeruyzpatanns, 
ONPOBOK[aloulancs SHAOTePMHYeECKHM 9¢peKTOM B TemHepaTypHoOh obmacTH; 
(O0—600°, npuyem KaouHH repexoquT B amopdbHoe cocrosnne. Pay HCCI O~ 
saTeieH (°,°) cuHTaeT, 4TO mpi 
TOM KAOJIHH pacnajaerca Ha CBO- 
OMHBIE OKHCIbI aJIOMHHHA 
peMHHA, UApyrue (4,5) — uro 
IPH OOe3BOXKUBAHHH OOpasyerca 
iMOppHOe coeqHHeHHe (meTa- 
<aOJIMHHT). IlepBpiii s3Kk30Tep- 
amueckHhH addext (970°) o6bsc- 
if€TCA Tak2Ke pa3JIHYHO: KpHcTad- 
IM3sauMeH amopduHoro rwaiHHO3ema 
3 y-MOANuKaLH0 (°); pas n0x*KeHH- 
2M MeTaKaOJHHHTa Ha CBOOOJHbIe 
‘JIMHOSEM H KpeMHe3eM’ Cc TOce- 
{yiolle KpucTassusaunel y-Al2Os Mi 
a: o0pa30BaHHeM My JJIUTAa Ss 
3Al2Os-2SiO2 (*) ua, Hako- 
1ell, OOpa3s0BaHHeM CHJIJIUMMaHUTa 
Al2O3-SiOe (*). Tlompirku npomuTb CBeT Ha 3TH NpOTHBOpeyMBble JaHHbIe NyTeM 
ICCJIEOBAHHA NOBEeHHA PIMHO3eMa IIPH HarpeBaHuu Jo 950—1050° Takxe He 
yBeHuaIHCb ycnexom (,”), uTo OObaACHAeTCA, M0-BHMMOMY , SaBHCHMOCTDIO 
TOrO MOBECHHA OT IPHPObl HCXOHIX OOPasloB uM ycNOBULi 9kcrlepHMeHtTa (°). 
Boobie, UNCNO OOHAPYKeHHbIX MOJMMUKAaUMK PIMHOseMa RONCOMETET on ye- 
rBipex («, B, 7, 9) (°) no necaTH («, y, 4, 9, 0, xu 4 Moqudukauun 7) (1,7). 

Llenbio nacrosimel pa6orTb OblwiO BbICHHTb IlyTem TepmMorpaduyeckoro H 
CHTTeHOrpaduyeckoro ucceOBAHHH UpUpoy TepMHYeCKUX aippeKTOB PIMHO~ 
3EMa HM MOJYYHTb JOMOMHUTEJIbHbIM IKCHEPHMEHTAJIbHbIM MaTepHasl AIA PelUeHHA 
s0N1poca O CYyMeCTBOBaHHH MeTaKaOJIMHUTa KaK OMpefeseHHOrO XHMHYECKOTO. 
soequHeHHA. Jia sTOoro UCcCTefOBaH TIHHO3eM, MOJyYeHHbIN U3 TH{\pap~ 
‘HJIIUTA, ASOTHOKHCON H CepHOKUCIOM COueli amiomHHHA. MccneqoBanne ruAp- 
iprumauta Al(OH)s (unm Al,O,-3H.O), umeromjero oOllMe CTpyKTYpHbIe dVIe~ 
MEHTLI C KAOJIMHOM (CJIOH, COCTABJICHHbI€ H3 AJIOMOKHCJIOPOMHBIX MH aJIOMOTH]~ 
JOKCHJI-KHCIOPOHBIX OKTAI{pos) (1%), MpeAcTaBAAIO JOMOHATebHbIM uNTepec.. 
- Peutrenorpaduyeckoe uccleqOBaHHe NpPOBOAUNOCh KaK Ha HOHH3AIlMOHHOW 
ycTaHOBKe C MpOMOpUMOHAaIbHbIM YCHJINTeIeM HC pee ore ee 
jo 1400°) uarpesatrenem (nyau CuK,, HHKeneBbI PUJIbTp), TAK H C HCHOJIb3O~ 
3aHHeM jleOaeBCKHX Kamep JuameTpoM 65,1 mm (yun CoK,, MOHOXpOMaTHSH~ 
JOBAHHBIe TyTeM OTPaxkeHHA OT KpHCTaa KaJIbIMTAa). pa 

Ha puc. | qanbl KpuBbIe HarpeBaHuA ABYX o6pasloB THApaprHsaaATA, : fs 
0 WH po3s0Boro (MocNeqHHH cosepkKal 0,014% Fe,O,) *. Kpome pe 
yaHee Tpex SHJOTepMHueCcKHX s*ppekTos ('4), Ha KPMBbIX OOHAPY2KeHbI [Ba 


* Xymuueckuit avanu3 BbINO.HeH B aHamuTHUecKOH ma6opatopuu MucTutyTyTa XHMHH CH~ 
tukatop AH CCCP. 


AL(OH), ben 


[Eis All 


365, 


TepmuyeckuXx shexta: B o6actu 940—1050° (makcumym 970°) quan O60HX 00- > 
pasos, B o6jactH 1660—1150° (maxcumym 1100°) — AnH posoBoro H B 06- 
nactu 1180—1280° (maxcumym 1230°) quia Oenoro oOpasila. 

Ha puc. 2 mpuBeyenbl peHTTeHOBCKHe MOHMSALMOHHbIC KPHBbIC, MOJYYCH: | 
HbIe IpH TeMuepaTypax, yKa3aHHbIxX CiipaBa. Tipu 200° (o6macTb TemmepaTyp 
HepBoro SHAOTepMHYecKOrO stiekTa, B KOTOPOH MpOWCXOAUT YaCTHYHOe Ya 
menue Boyer (14): AlezOs-3H2O0 — AlzOs - 2,.5H20 + 0,5H20) 3ameTHO 
nOABAeHHe JIMHUH HOBOH dasbl (MpHpofa KOTOPOM OCTaslacb H€BbIACHEH-/ 
HOM WM JIMHMH KOTOPOM OTMeYeHbI KpeCTHKaMH), a TakrKe OCNaOMeHHe H HEKOTO- 


a 
Ba. a ONS 
x a? ern i...) 
pp. sakasen oF 1000° 104 
600- 500° 
> 500° 
| Pt +Pt x we 
| x OK A e's +Pt 
| x x 300° 
POONA Re Pt +Pt 
200° 
Pt ot H 


+Pt 
oy we 


poe pasMbITHe JIMHHM ruApaprHJuTa, CBHJeTeJIbCTBYIOUIHe O YACTHYHOM pa3- 
pywennu ero peuetKH. IIpu 300° (o6nacTb BTOpOl SHAOTeEpMUKH, re MpOHcxo- 
AUT JasbHeluice yanenue Bomb: Al2Os-2,5H2O0—Al2O3-H,O + 1,5H2O) ctpyK- 
Typa FHpaprusuTa MOMHOCTbIO pa3spyuiaeTcA HU OOpa3syeTcH MOHOrHApaT 
AlzOs-H2O — 6emut, a Takxe aMOpdHbIit TIWHOSeM, O CYLLeECTBOBaHHH He3Ha- 
UMTEJIbHOrO KOJIMYCCTBA KOTOPOrO MOXKHO CyAHTb TO pa3MbITHIO MaKCHMYMOB 
B oOmacTH yrioB 31—35° *, Tlocnequee noqTBepxKqaeTca KpHBOH, NOMyYeHHOH 
pu 500° (rpetba SHAOTepMuKa), KOra JIMHHM OeMHTa MU HeEH3BeECTHOH ashi 
MOJIHOCTbIO HCUeSAIOT HM BeCb OOpasell MepeXOMUTB aMOpcHOe UJI. BbICOKOAUC- 
mepcHoe COCcTOAHHeE (Ba O¥eHb LWIMPOKHX MaKCHMyMAa, IIPH¥eM MOMOX*KeHHE BTO- 
poro H3 HHX OYeHb OIH3KO K MOO%KeHHIO Camo ApKOH uHUM (440) HusKOTeM- 
mepatTypHow MOfud@uKawMH rinHoOsema). O6Opa30BaHHe MesKOKpHcTasMue- 
cKkoH KyOuueckol (cTpyKTypa WwmnMHeIM JeseKTHOrO TuMa) y-HH3KOTemmepa- 
TYPHOH MOAMpuKaNMM raMHOsema (Yn), MpOMCXO_MT mpu Temnepatype 600%, | 
weMy COOTBETCTByeT NOJ(beM Ha KPHBbIX HarpeBanusa ruApapruanuta (puc. 1). 
Ye MOAMuKauMA TIMHOsema ycToiiuHBa B OO6macTH Temmepatyp 600—950°. 
IIpu Temnepatype mepporo sK30TepMuyeckoro adpekta (maKcumym 10009) 
NPOHCXOAMT OOpasoBaHHe x-MOAMUKAUHH TIMHO3eMa, KOTOpam ycTOuHBa B 
HeOOMbINOM HHTepBasle TemiepatTyp; pH TeMMlepatype BTOporo 9K30TepMHue- 
cKOro adiekta x-MOAMPuKAaMUA NepeXOMUT B &-MO_uduKalMIO (KOpyHA). Hayano 
mepexoya e€ B KOPyHA 3aBHCHT OT HaMYHA NpHMecH B OOpasilax: B pO30BOM 


Puc. 2 


* Ha HekoTopble MaKCHMyMbI HakKabIBaloTCA HaHOowlee HHTCHCHBHBIC AMHUH TlaTHHBI (06- 
Pasell MpH CbeMKe HaxOAMJICA B MWaTHHOBOM JlepxKaTee), YTO OTMeyeHO 3HauKOM -++ Pt. 
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pase rHpaprusiuta, cofepxKautem 0,014% Fe,O,, kpucramimsalua KopyHya 
wuHHaeTcA mpH 1050°, a B GOenomM o6pa3sue — HUI Mp TeMmepatype 1200°. 


Cxemy TepMHYeCKHX MIpeBpaleHuit ruApapruimuTa MOXKHO TpeycTaBUTb 
[etyIOUWlHM OOpa3som: 


Bemut, \ Amopoupiit 

Al(OH), 190° eats he | 260° x-basa, 435° «| Wu nenxo- | Sie 

——> ¢ WHT, x-pasa » ——+ ¢ runHo3sem } —+> ¢ gucnepcHbi } —> 

CONUS ges 200° AaMOp(pHbi ie TJIHHO3eM | 
375°) 500° 
600° 950° 1050—1200° 
re Aye Al,O3 ——F* Hs Al,O3 —————> d= Al,Os 
600—950° 1000° 1100—12380° 


Myo xoq TepMu4yeckHXx npeppalllenuit Ha6m0AaJICA B PIHHO3eMe, OJ yYeHHOM 
3 ASOTHOKHCJIOH H CepHOKHCON cone amiomuHna (prc. 3). Ha kpuBoli narpe- 
aHuA Al(NO;)3-9H,O umeerca oe 
OH SHIOTeEPMHYeCKHX 9ddekTa 
[Ba caOblixX C MaKCHMyMamMH 
30 uw 250° u Tpetui GonbU0 
MakKCHMyMOmM 380°) uw JBa 
KZOTEPMHYeECKHX 9*Ppekta (Ac- 
O BbIPaxXCHHbIH C MAKCHMYMOM 
50° MH CHUJIbHO pa3MbITbIii c 
akcumymom 1050°). Ha xpu- 
of HarpeBaHHa) Al,(SO,)3- 
18H2O uMeroT MecTO TOsIbKO 
HJJOTepMHYeCKHe acpPeKTbI Cc S 
akcumymamu 100; 350 1 900°. 4 
KSOTCPpMHYecKHe 9(ptpeKTHI JO 
emnepatyppi 1 100° He Ha6m10fa- 
ucb. Ilepspie 1Ba sHAOTepMHYecKHX adekTa Ha KPHBbIX OOOUX COpasIloB oOyc- 
OBJICHbI yaJIeHHeM aj[COpOHpOBaHHOH MW KPHCTAaMJH3aLMOHHOH BOJbI. 

IIpu temnepatype 380° (kpuBaa uarpepanua Al(NOs;)3-9H,O) mponcxo- 
HT pasnoxeHHe AI(NO,)3, compoBorxkjalolleecd amopdusalveli BelljecTBa 
) YEM CBHACTEJIbCTBYIOT Ba Pa3MbITbIX MAKCHMYMa Ha HOHH3aIlHOHHbIX KPH- 
bIX, MOJIYYCHHIX pH Temnepatypax 600—800° (puc. 4,a)). MakcumyM mpu Tem- 
epatype 850° (9k30TepMuKa) COOTBeTCTBYeT KPHCTAM3alHH aMOpduoro (HH 
BICOKOAUCHepCHOro) TAIHHOSeMa B Yy-MO_NHKaUHIO rinHOsema (puc. 4, 6). 
TOT (hakT ONpoOBepraeT MpecTaBseHHe, YTO KPHCTAJIH3aUMA Yy-MORUDUKA- 
WM TMHO3eMa JOJOKHA COMpOBORAaTHed NOrMOMeHHeM SHEprHH (7°). 

Yu-TJIHHOSEM, TOJIYYeHHbIM H3 a30THOKHCJIOH COM aJIIOMHHHA, OcTaeTcs 
CTOHYHBbIM BIWIOTh JO Havasa KpHCTasusaluH KOpyHAa MpH TemmepatType 
TOporo 3K30TepmMuYecKoro addexta 1050°. 

Cxemy TepMHueCKHX TpeBpallleHHH TIMHOseMa, IOJLYYeHHOrO H3 a30THO- 
MCIOH COJIM AJMOMHHHA, CuleqyeT MpeCTaBJIATb TAK: 


1050° 


AL(NOs),” SH,0 


900 


JPA, co) 


380° | Ses 825° anit 1000° 2S 
AMINO Sa bn amMop@ubllt nn ek A BS a AlLOs 
OO ng BbICOKOCHepCHbIIt Vaigeoe ad 4050° 


PasmOxKeHHe C€pHOKHCION COM aJIIOMMHHA IIpOMCXOAMT Mp Temiepatypax, 
@KALMX SHAUHTeIbHO BIE OONaCTH cTaOHIH3aLHH aMOpHOrO TIHHO3CMAa. 
JosTOMy OJHOBpeMeHHO c pasioxeHHem (900°) HaOoqaeTCA KpHCTaMsalAA 
y-TuinHosema (puc. 4, e). Tlepexoy B a-ruiMHOSeM Ha¥UMHaeTCA pH TemlepatType 
200° (puc. 4,0), T. €. 3HAYHTeIbHO BHIMe, YeEM B CJlydae PIHHO3SeMa, NOy4eH- 
oro u3 Al(NO,),. Cxema TepMuuecKHx ipeBpalllenHi TiMHO3seMa, TOJTYYeHHO- 
O W3 Ce€pHOKHCIOH COM aJIIOMHHHA WMeeT BU] 


o oO 


900' 
Al,(SOq)3 ty Yu = Al,03 —> a-Al,03 


367 


TakuM O6pa30M, OTYETJHBO BbIPaXKeHHbI IKSOTePMHYeCKHH apmekT pH 
950—1050° o6HapyXeH TOIbKO y IuIMHO3eMa, NOJyyeHHOrO M3 THApaprud- 
guTa. Ofuako BbIeeHHe Heprui B JawHOM Cilyyae OOYCMOBNEHO KPHCTAJVIA- 
gallueli x-MOJMUKalHH, B TO BPeMA Kak B KaOMMHe B STOM OONACTH remnepama 
HaOwOfaioT OOpasoBaHHe Ya-rmMHOsema (?,°). - 

Kak m0Ka3aHO BbIIe, KPHCTaIIM3alNA YyTJIMHOSeMa IIPOHCXOQUT at 
mocue jlerHpaTaluu rug_paprumiuTa UW pa3sJlOKeHHA a3Z0THOKHCJIOM COJM, 
CONpOBOXKMaOMUxcA aMOpdusalelt BelllecTBa, JIHOO OAHOBPeMeHHO C Ppassio- 


1250° 


Puc. 4 


X%KCHHEM, KaK 9TO HaOMOMaNOCcb Y CEPHOKHCIOH COJIM,HO BO BCeX CiHYy- 
waaxX [TpuH TeMmepaType SHAYHTEABHO HUKe Hew 
BOTO 39K30TE€EPMHUYeCKOrTO ashbmekta Kacamauna.f Orcyr 
CTBHE KPHCTaJH3alHu PIMHO3eMa B Yy-MOAMUKAUMIO B KaOJHHe Nocse Jeruy- 
pataunn (400—600°) cBuyeTebcTByeT O HAJIMUHH TECHOM CBA3H MeXK]y OKMCMAa= 
MH, TaK Kak CBOOOJHbIM TIHHO3eM JOJI2KeH ObI Obl KPHCTAJJIM3OBaTbCH B Yuo 
MOJMuKauHIO Np Temnepatypax 600—850°. PentrenorpaMMbI IIpOcsHOBCKOrO 
KaOJIMHa (HEOUMNIEHHOrO OTMYYHBaHHeM), NOMYYeHHbIe HAMM B OOsacTH Temme- 
patyp 600—1400°, noxa3anu, 4TO, HapAy C MYJIUTH3allMel, OCHOBHbIM TIpo- 
IKECCOM, OOYCJIOBJIMBAaIOWMM NepBbId SK30TepMUYeCKHH addeKT Kaomuua, (970°) 
ABJIACTCA o6pa30BaHHe Yu TJIHHOSCMa, KPHCTaJJIM3aWWA KOTOPOrO MOKEeT IIpo- 
HCXOJMTb TONbKO MOCIe paspYyWIeHHA (BO3MO2XHO YacTHYHOrO) KOMIIeKCca 
Al,0,-2SiO,. 
MuctutyT XHMHM CHIMKaTOB Ilocrynuso 
Axafemuu nayK CCCP 6 XII 1956 : 
HHMTHMPOBAHHAA JIMNTEPATYPA | 
1A. T. Berextuu, Munepanorua, 1950. 29. K. Keaep, A. H. Teonop 
Yen. xum., 22,.334 (1953). ° Hi, Insley, R. H. Ewell,: J. Res, Nat. Bur. Stand., 
14, 615 (1935). *A. C. [Tuns6ypr, X. C, Huxorocan, A: By Ua reeee 
Tp. Mucr. npuks. MunepanoruM u Metamsypr., B. 22 (1926)... 5 Tl. ~S. Cams 7 alge 
Hee As JOH phoBia, oO. Jl Korn On uw onca-a, Kepam. cOopH., Ne 4, 24 (1939). 
vo. Ke yKie rep, Ax H.-J eomos, GAH, Ol, 545 (1953). * 7. C. Benau kK yam 
B. HW. Upanosa, Coopn. Axazemuxy B. HW. Bepnagckomy x 50-nernto HayuHoH eaTeb- 
Hocru, Visa. AH CCCP, 1936: ®\BINH. 'Cp ein fH woes eB VT. Kys3Heuos, Usp. 
AH CCCP, OXH, 1946, Ne 1, 25. °C. B. Tloranen KO, Muuep. cpipbe, 9, 20, Ne 6 
(1934), 9. C. Bensuxuu, Tp. Uucr. reon. wayx, B. 106, Ne 30, 1 (1949). 
1H. C. Stumpf, A. S. Russel, I. W. Newsome, C. M. Tucker, Ind. and 
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78 PeHTreHOBCKHE MCTOMbI ONpeseeHHsA MUHepasioB riuH, VWJI, 1955, erp. 46. 14 K. 2 


®eonoTbes, Co6opx. Axagemuxy JL. C. Beasukuny xk 70-nernio co qua poxmenua, Han. 
AH CCCP, 1946. 15 B. VW. Jle6enen, JAH, 89, 335, Ne 2 (1953). 
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Jlokaane Akanemun HayRK CCCP 
1957. Tom 114, Ne 2 e 


PHSHYECKAA XHMHA 
C. HW. KPHYMAP 


HECTAWMOHAPHDIE MPOLECChI MPH AHOJHOM PACTBOPEHMHM 
ME] B OPTO®OC®OPHONW KUCJIOTE 


(1Tpedcmasaeno axademuxom A. H. ®pymxkunoim 14 XII 1956) 


IIpu u3yyeHuH S/leKTpOXHMHYeCKO NOJHMPOBKH, Kak HM [pyrux 3/1eKTPOL- 
IX TPOMeCcOB, CONPOBOK[AawWOMNXCH 3HAYHTebHON KOHIEHTPaWHOHHOH nowsA- 
iZallWeH, MPHXOAHTCA CTaIKHBaTbCH C ABJICHHAMH, UpHpoya KOTOpbIX He- 
CpeJCTBEHHO CBA8aHa C COpMHpoOBa- 
eM IIpH3JIeKTpoqHOoro = yuddy3vou- 
TO cuOH. 

B. H. Jlatiuep (*) yka3piBaeT Ha Ha- 
juve Oolee HIM MCHEe Pe3KO BHIPAaKeH- 
rO CKauKa Hallps2xKeHHA HA KPHBbIX 
TeEHI[HaJl — BpeMHA TIpH QJIeKTPpOXHMH- 
CKOH NOJHpOBKe MeqH B pacTBOpax 
yToocopuou KucOTHT. IIpH nogjep- 
aHWH Ha BaHHe NMOCTOAHHOrO HalIps- 
CHUA MbI HaOJUOAaIH AHAJIOPHYHbIe AB- 
HHA HA KPHBbIX CHJIa TOKa — BpeMaA. 

I]pu aHoqHOM pacTBOpeHHH Mey 
OpTomocpopHokH KHCIOTe Ha BOJIbT- 
(MEPHbIX KPHBbIX HAGMIOaloTcA MaKCH- 4) lO ae ti OO: ier 
yVMbI B Havyasie MOWaIKH peevb- 
ro TOoKa. MopmMa KpuBoh B OOmacTH Puc. 1. 3apucumocru V ort. Konuenrpa- 
JENeMbHOFO TOKA 3ABHCHT OT METOJIUKH must H3PO4 15 most/a 
[ATHA KpuBOH (*). B paccmaTpuHBaeMOM B HacTOsIe pabotTe cmyyae aHO,HOrO: 
ICTBOPeHHA Me B COCOpHOH KHCJIOTe HECTaILMOHAPHble MpOWecch! B NepHoOyt 
IPMHPOBAHHA TpHaHOAHOTO CJIOA CBA3aHbI B OCHOBHOM Cc ndiby3HOHHbIM 
sPEHOCOM BeILeCTBA B IIPHIICKTPOHOU OONACTH, TAK KaK B CHJIbHO KOHILCHTPH- 
IBAHHHIX pacTBopax H;PO, (8—15 mon/n) BcneqcTBHe 3HaYHTeJIBHOH  BA3- 
yeTH (10—60 canTumya3) KOHBEKTHBHBIM TepeHoOc BeLecTBa B Tipomecce IeK- 
OH3a, BePOATHO, HrpaeT BTOPOCTeNeHHY!O POU. 

Mexauv3mM juddy3HOHHOHW KMHeETHKH JIA Cyyad HecCTauMOHapHOrO Mpo- 
cca Y KaTOJa B HEMOJBHXKHOM IICKTPOMHTe pH 3aqaHHO cusle TOKa ONMCaH 
4H0m uv Jlepuuem (°). Juan paccmaTpHBaemoro 3yecb cilyyand 3aflaya MO*KeT 
ITb pelieHa aHasOrH4HbIM IyTeM. 

Tpanwunpie 1 HavasibHble YCOBHA Jd ypaBHeHHA MOMeKYJApHOH Auppy3un 


IO whi BE (1) 


lejty OU He: 
COE a0. 2) (57) ee const 
aD eee dy /y=9 nFDS 2 
e C—konuentTpaiua Mequ B pacTBope; / —cusia ToKa; S— NOBepXHOCTb 
ekTpoga; D — apdpextTuBubilt Kosdpunnext Auppysun. 
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BpeylemM HOBYIO: NepeMeHHyt0: 
; ‘ u = Ce oe ce ( : 
rye Cy— KOHUeHTpalua HacbiujeHHa. B HOBO NepeMeHHOM kpaeBad 3ajaya 


MMeeT BHI: F oo : 
u peice ‘ 
1) (0, =Cai 2) (55), 4 = (Gi) yaa = AEDS’ 

BUJ| OCHOBHOrO ypaBHeHHa (1) He MeHAeTCH. : 
B TaKkoM Buje rpaHWdHbIe M HayaJIbHble yCJIOBMA HallieH 3aayH COBMAa-} 


WaioT C YCNOBHAMHM JIA KaTOfa, MOITOMY MOXHO Cpa3sy BOCIIOJIb30BaTbCH 
PeWIeCHHeM, IIpe]JIOACHHBIM CaHyOoM u Jlepuyem JIA KaTOoja: 


Cc 

21 42) 2ly ( a m 

=C. ars —. pyle Ea ee e-"dz. 3 

nae Cu SaF Vo é a SnFDV x ny (°) 

yl2V Di 
TloycraBuB B (3) 3HayeHHe u, NowyyHM 
Dh "ie 2Iy \ a6: | 
= — — y?/4D aaa é @ dz. 4 
SnF TD ef ne SnFDV & (sé ( 
yl2V Dt 


Vi3smMeHeHue KOHUeHTpalluH MpoOfyKTOB peakIHH HelocpefCTBeHHO y aHOJ 
OyjleT BbIpaxkaTbca opMywoL 


21 es 

Gace ee (5) 
SnF Vx D 
Bpmlue yKa3bIBaslOcb, UTO B paCCMaTPpHBaeMOM CJIyyae KOHICHTpallHA Bellle- 
CTBa y NOBepXHOCTH aHoya He MOET OecipesebHO BospacTaTb. Ilocne WocTH- 


{bu 7 2KCHHA KOHICHTPaWWH HaCbIOTeHHA IpOHC- 
\ XOMHT CKaAYOK NOTeHWHalla WH HadHHaeT~ 


| 


F { 

1 1) CA HOBbIli mpotecc (rasoBpifeneHne). B 

u ' ‘4 3ABHCHMOCTH OT 3a]aHHOH B  CHCTeM 
mie Us CHJIbl TOKa CKaYOK NOTeHWMaa HaCcTY=- 
erg oma) aeT B pa3sJIMUHbIe MpOMexXYTKH BpeMeHH: 
ee! ‘ YeM BbIIe CHJla TOKa, TeM ObiICTpee MCuep- 
pas | Ba wine tA TIbIBAeTCA AKTHBHOCTb y aHOfa HW HAaCcTY- 
Vea 4 Sate laeT CKayOK MOTeHMama. 
a+ 3 Ss Ha puce. 1 mpegcraBnen pay THOU 
ON SA eta HbIX KPHBbIX MOTeHUHasl — BpeMaA 10= 
og) santas Tea) «Aywalouluxca Mp aHOJHOM pacTBOpes 


Huu Mequ BH,PO, upu ycuopun I(t)= 
Pue. 2. 3 T orl. 1-8 cones 
sy eS aor deen ect Ha puc. 2  npeqcrapnenpr Kp 

Bble 3aBHCHMOCTH BPeMeHH HacTyIJIeHH 
ckauka NOTeHwMasta T OT sayaHHOH B CHCTeMe CHJIbI TOKa, MOCTpOeHHbIe m0 
YpaBHeHHIO } 


SnFC.\2 M 
*) =D; (5a) 


Mh = (: 21 
TOUKK — SKCICPHMeHTaJIbHble Fannie. []pH STOM NPHHATO, YTO MOpAqOK KOSqe 
cpuunexta udphysuu nposxyKTOB peakHH TakOli Ke, KaK HW y-MONeKYJI KHCJOTBE 
Kosppunvent Qudpy3sun -BprucneH u3 ypaBHenua CroKkca — Siimuirelina m0 
AWaHHbIM [IA BA3KOCTH pacTBopoB H,PO,(*). KontenTpauua nacpileHua Hale 
WeHa SKCTPanoAUMeH 3aBHCHMOCTeH BEIMUHHbI MWpesebHOrO TOKAa OT KOHIeH= 
TpauuuH MpOkyKTOB peakiMH B pacTBope uz (5)*, 

BeJMuHHbI NOCTOAHHBIX, BXOAAWMX B ypaBHeHHe (5a), Aa uccneqOBAaHHBIx 
KOHIeHTpalnl SJIeEKTPOJIMTa, IpHBeeHbI B Tab. 1. 


* Tak Kak MIpeAe@bHbIlt TOK La Cyyad SCKTPONOHPOBKA Mew B HsPQ,, Kak ObIno MOKa- 
3aHo B (°), MoqYHHAeTcH 3aBucHMocTH: i = nFD (C—C,)/8, rye C — KOHICHTpalvA MpoyKTOB 


y Mopepxuoctn, a Cy — B OOUeM OObeMe, TO B Mpeflee, Kora KOHLeHTpalua B OOUeM OObEME 
WOCTHIIa HaCbInieHHA, HMeeM i =O un C= Cx 
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Hs ipHBeyeHHbIX JAHHBIX BHHO, UTO JIA BBICOKHX KOHWeHTpauHH HPO, 
€ €CTeCTBEHHO-KOHBEKTHBHbIN MepeHOC BeLECTBA 3ATOPMOXKEH OOMbUIO BAS- 
TbIO PacTBOpa, JWIH pacueTa BpeMeHH HaCTYIJIeHHA CKaUKa NOTeHUMaAa 
lone MpHemuiema copmya Canja u Jlesuua. Jlna Konnentpaunii HPO, 
BKe 6 MOJI/JI STO ypaBHeHHe He IIpHTOHO, TaK Kak B 9THX YCMOBHAX 3HagH- 
JIbHO BO3pacTaeT €CTECTBEHHO-KOHBEKTHBHBIM TepeHOc BeleCcTBa. 

Ha ocHopanun paccmoTpeuHblx mpej- 
aBIeHHii O pONH HeCTAILMOHapHbIXx : Tad surat 4 
YOLECCOB B MpoOlecce aHOAHOrO pacTBO- 


HHA MeTAJIa MOKHO aTb cnegyromee KBE | Cw |g oy D, ie 
‘bACHCHHE MOABJICHHIO MAKCHMYMOB Ha — moaja | Moai | Cea 
JibT-AMNEPHBIX KPHBbIX IPH 9seKTPO- 

JIMPOBKe MEH B PocipopHOH KUcwOTE. 8 20 nl 0G 40-5 2 
BIUHDIAE MeTO CHATHA BOsIbT-amnep- 10 2 21 0,41 |n6,6-10-eifea 2 
IX KPHBbIX 3aKIOUaeTCH B MOCueO- 15 2,4 oh Ona WY, 14078 ee 


TeJIbHOM H3MCHEHHH Ha onpejesieHHy!0 
JMUYHHY Pa3sHOCTH NOTeHIMaIOB Ha 3a2%KHMAX BaHHbI C OJHOBPeMeHHOH (HJIK 
cefyrollel) perucTpawueli cub ToKa. IIpH TakoM MeTOJe CHATHA SIeKTPO 
MMXOJHT OT KaKOrO Tpesbiyulero 3amepa B HOBOe SJIEKTPOXHMUYeCKOe CO- 
OAHHe y2Ke YaCTHYHO MOMAPH30BaHHbIM. MHTeHCHBHOCTb TOAPH3aluH Kax- 
Wbld pas onpesesseTcH KONMUeCTBOM 
QJIEKTpHYeCTBA, IIpOWelIHM yepes 
QJIeKTpOH3ep, T. @€., B KOHeYHOM 
cyeTe, MPOJOJKHTeJIbHOCTbIO 3JICKT- 
pommsa. Tak, eCJIH CHATHe KpHBOr 
IIpOTeKaJIO JIOBOJIbHO ObICTpO, TO aHOJ 
TIpHXOAHT B 3JIEKTPOXHMHYECKOe CO- 
CTOAHHe. COOTBETCTBYIOMIee Mpefesb- 
HOMY TOKY, elle C HeC(OpMupOBaH- 
HbIM IIPH3JIEKTPOAHbIM CJIOeM, MO3TO- 
MY, TPH aJIbHeHWIeM MOBbIILeHHH 
nOTeHWHalla CHa TOKa elle mpoyon- 
2KaeT HEKOTOPOe BpeMA BO3pacTaTb. 
TlocmequHee MpHBOAUT K TOMY, TO Ha 
KPHBOH MOABJACTCA MAKCHMYM B Ha- 
MMP cence: | or V. Uponomaa ce oOsacTH MpefembHOoro ToKa. Ta- 
TenbHocTh nosspusanuu: J—10 cex.; 2— KHM OOpasoM, pasMepbl MaKCHMyMa Hi 
20 cek.; 3—30 cex.; 4—4 Muu. ero (OpMa LWeJIMKOM 3aBHCAT OT IIpo- 
JOU KUTCIbHOCTH NOMAPH3aulHH aHoya. 
a 3aBHCHMOCTb HarJIxHO HVJIJIIOCTpHpyeTcaA CJIeMYIOWIHM 9KCNePpHMeHTOM. 
Ha puc. 3 npefcTaBleH pA BOJIbT-aMNepHbIX KDHBbIX, MOYYCHHBIX JIA 
M pacrsopa H,PO,. Touku stux KpHBbIX MOMyYeHbI cyeqyouluM OOpasom: 
Kbiii pas aHOA MOABeprasicA SeEKTPOMM3y MpH COOTHETCTBYIONLeM MOTeHIMase 
eyeHHe CTpOro ONpefleJIeHHOrO BpeMeHH, MOCJe YerO TOK MpepbIBaJIH, SIEKTPOA 
NONAPH3OBaH HW MpOBOANIM CiefyIollui 3aMep IPH HOBOM 3Ha4eHHH MOTeH- 
ana. M3 pucyHKa BHHO, 4TO BbICOTa MaKCHMyMa 3aKOHOMepHO yObIBaeT 
YBEMYeHHeM MpOMOJVKATeIbHOCTH NOIAPH3allHH, a MPH CpaBHHTeJIbHO OOJb- 
M 3HaueHHH 7 MAKCHMyM Ha KPHBOM OTCYyTCTBYET. 


J nenpos3ep2xxHHcKHit Tlocrymusto 
A30THO-TYKOBbIH 3aBO], 25 IX 1956 


IMTUPOBAHHASA JIATEPATYPA 


Jlatiuep, OmexTpoxumuyeckad MomMpopka HW TpaBneHHe MeTaioB, 1949. 
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-Jfloxaayn AKkayemun nayx CCCP 
. 1957. Tom 114, Ne 2 


PH3HYECKAH XHMH 


BM. JIOCEB, HW. E. QJIBTIMHEP u A. H. MEJIbHAKOBA | 


O MPOILECCE FAJIOMAMPOBAHHA YIJIEM NO JEACTBHEM 
YJIbTPA3BYKOBbIX BOJIH 


(ITpedcmaeaeno axademuxom A. H. Ppymkunoim 4 XII 1956) 


Bonpocat raou{MpOBaHHA yruel mpHoOpeM akTyambHOCTh B mOcHeqHee 
BpeMA B CBA3H C TeM, 4YTO H3BJIeUeHHe PeAKHX SJIEMEHTOB H3 yrseH Ocylulect 
BJIACTCH IIPCHMYUIeCTBeEHHO IyTeM TramOM“ANpOBaHHA MocmeyqHHx. OfHaKo Hk 
TOJIbKO OTCYTCTBYIOT TOUHbIC CBeeCHHA O MEeXAHH3Me LaJOMAUPOBaHHA, 
MaJsIOS*pPCKTHBHBIMH OCTaIOTcH elle MeTOJbI, Mpefviaraemple JIA ero Ocyulect 
BJIGHHA. Tak, HallpuMep, KpaiiHe MeAIeHHO MpoTeKkaeT peaklNA rasOHAUpOBaHHNA 
yrsel pu aTmocibepHOM JjaBJICHHH WH KOMHATHOH Temmepatype. Huskuit npoueH’ 
IpHCOeMHEHHOrO XMOpa MM OpOMa JaloT Take MeTOJbI, IpeyCMaTpuBaIoW 
TpoBeyeHHe Mpouecca rasloOHAMPOBaHUA NOM WaBJeHHeM M IpH BbICOKOM TeMMe% 
paType peaKWHOHHOH cmecH. : g 

IIponecc ranovqupoBaHua yrsieu ABJIAeTCA reTeporeHHbIM. OH wMeeT MeCTE 
Ha rpaHule pasyesa AByx :ba3: TBepAbIN yroulb — KXUAKHH UM ras006pa3Hbil 
ramon. EcrecrBeHuo, YTo Ooulee BBIFOAHbIe YCNOBHA TausOHMpOBaHHA MOTyI 


q 


EY 2 5 a — ee. See —— a seem 


\) 


ObITh COeECHeYeHbI MCTOAMH NOWyYeHHA TBepAOW cbasbl B COCTOAHUM OObLUIeL 


yMcriepCHocTu — yBeMueHHeMm ee OOueli moBepxHoctu. Hapayy c 9THM Ha CKO 


yeCKOM AKTHBHOCTH pearupylolsero raloufa. OTHM TpeOOBaHHAM B 3HAdHTeby 
HOM CTeENeHH YOBJIETBOPAeT NPHMCHEHHbIM HAMM HOBbI CMOCO6 ramOH“MpOBaHHs 
yrJil — HCHONb30BaHHE YJIbTpasBYKOBbIX BOJH. Iloy eucTBuem YilbTPasBy KO 
BbIX BOJIH BO MHOPO pa3 yCKOpHeTcA peaKUHA COeMHCHHA TaslOHOB Cc yIVJIeM, 
3HAYHTeIbHO YBeJIMYHBaeTCA BbIXO peaKkHy. | 
B Hacrosmem cooOmeHHH OyfeT MOKa3aHoO, 4TO pollecc OpomupoBaHuA 
MIpOTeKaeT pH OTHOCHTeIbHO MATKHX YCJOBHAX OSBYUIMBaHHA, T. e€. pH cpaBy 
HUTeIbHO HeOObIUOM WHTCHCHBHOCTH YJIbTpa3ByKOBbIX BOH. Kpome TO Gg 
HaOJIONeHUA NOKasaIH, YTO MO ACHCTBHEM YJIbTPa3BYKOBbIX BOJH yCKOpseTem 
peakUMA C YIvIeM He TOJIbKO %KuAKOrO OpoMa, HO H ras00Opa3sHoro xsopa. | 
i 


MbI MOJIb3OBaIMCb I1be3OKBapLeBbIM YJIbTpasByKOBbIM reHepaTopom. Microw 
HHKOM YJIbTPpa3BYKOBbIX BOJIH CYKUMA KPYriad Ube30KBapleBaA WacTHHKay 
AuameTp mlacTHHkKH 50 MM; 4YacToTa KOne6aHUli yJIbTpasByKOBbIX Bout 
380 KI; HX HHTeHCHBHOCTb 8 B Ha | cm? namy4uaromleli moBepxHocTH. KoHe 
TaKTHOH 2KUKOCTbIO MeK]ly U3lyyaTeeM H UpesMeTOM O3By4HBaHHA ABI 
Jacb BOfa. Pactipocrpanenue yJbTpasBYKOBbIX BOJIH COMNPOBOXLalOch NOABIEs 
HH€M BCILYYHBAaHHA MIM HeOOMbUIOrO (OHTaHa Ha TOBepxHOocTH BOE. Ko I 
Oa C peaKUMOHHOH CMecbIO NOrpyxXasacb B «yJIbTpasByKOBO» douTan. O T1po= 
HMKHOBCHHH YJIbTpa3BYKOBBIX BOJIH B COCY/{ CBHJETEMbCTBOBAI ObICTpO (MOUTH 
MIHOBeEHHO) BOSHHKaOllad JerasalluA O3BYYHBaeMOl X2KUAKOCTU HW MOAB AION 
ACH Ha HOBCPXHOCTH MKAAKOCTH BHYTPH KONOBI pAOb. Paccrosune peaknga 
Horo cocyya OT u3ayyatena 15—16 cm. | 

B cayuae OpoMupoBanua peakIHOHHIi cocyy coxepxKan 7r yraa wu 21r Br 
B OO MI AucTHIIMpoBaHHO Bogut. Tlocne osByunBanusa yrosb -OTPUbTPO 
BbIBAIH Ha BOpOHKe Bioxuepa HW NpOMbIBaJIH AMCTUAAMpOBAHHOH BOOM AO OTP 
WaTebHOM PeaKIMH NPOMbIBHBIX BOR Ha COmepxKanHe Opoma. Konuuecrso mp in| 
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eMHHEHHOrO K YrJiiO OpoMa onpeensH MHKPOMeTOJOM, paspaOoTaHHbIM 
Mucturyte roprounx uckonaempix AH CCCP: napecka yraa 6—12 mr cxKu- 
eTCA B KBaplleBOl TpyOKe B TOKe KHCOpOa; NPOAYKTbI CAKUTAHHA yaBMH- 
uoTca pactBopom KOH u H,O,, B Koropom 3arem onpeyensercs Comep2Kanne 
)OMa THTPOBaHHeM NO MeTORy Mouprapsa. 


Ta6nmuna 1 


| bpomupopanve AHHHONJaMeHHOrO yran Nox JeiicrBueM yabTpasByKOBIX BOSH * 


Be IIpoyoa- 
Y cOBHA ee T-péz S ; 5 
Guares Choncos B fs we | Ae cr H! Brg 
Mcxoy. yrouib — — — 3,04 | 12,50 | 81,56-| 6,63 — 
.r yraa u 277 Bro 
B OO MJ BOJDI Be3zo3sy4.|20 ac.) 0 1,78 Binoy) ||| HAD a) 2,79 | 50,84 
yi To xe Yd) 7 mMuH.| 20 2 Olea ai OS ae oy 9,79 2,68 
a Ossy4. | 7 muH.! 20 2,87 Te OURS 23 Ad. Poo 47,3 
* W®° — saara B yrile B Bec. %; A° — 30a cyxoro yrua B Bec. %; C’ — yruepon B 


piovelt Macce yruin B Bec %; H" — Bogopog B ropwoueli macce yria B Bec. %; 
Bec. % B pacueTe Ha CyxOH -yroub. 


Bra —6pom 
M3 pesyibTaTOB UCCIeJOBaHHA IpHBeJeHHBIX B Tad. 1 BUAHO, 4TO 3a 
MHH. OpOMHPOBaHHA NIpH KOMHATHOI Temnepatype MpHCcoeqHHeHO K yrsio 2,68 
2c, % Opoma (B pacueTe Ha CYXOli yroub), a IPH TaKOl Ke NpOLOMMKUTeMbHOCTH 
DOMHPOBaHHA B MONe YJIbTpa3BYKOBbIX BOJIH 
7,3 Bec.% Opoma. 3a 7 mHH. OpomupoBanna PA 
PH YyKa3aHHOH WHTCHCHBHOCTH YyJIbTPpa3sByKO- Xsopuposanue AaHHHONamenHoro 
pIX BOJIH TPHCOCIWHAeCTCH K YIrJIlO CTOJIBKO yrisa MO MeHcTBHeEM yJIbTpa- 
DOMA, CKOJIbKO erO TIpHcoequHAeTCA B Teye- 3BYKOBBIX BOJIH 
ue 20 uac. mpH O° 6e3 o3ByunBaHua. Mapu 
IOBaMH, TIpolecc 6pOMHpOBaHHA MO JeHcTBU- 


Il ponou- Konuyect- 


Ycso- ae Z ; 
M@ YJIbTPpa3BYKOBbIX BOJIH ipoTeKaeT B 160 pa3 a moon SiN ESKC Or te 
my, 
pICTpee, YEM B OOBIGHBIX YCJIOBHAX. pees MBH. cyX. yrouib) 
IIpomece xso0pHpoBaHua yruieH HaMH IIpOBo- 
AJICA TIPH MEJJICEHHOM BBeJCHHH B PeaKIHOH- | 
pit cocyq raz006pasHoro xmopa—2 myspippKa e3 osBys. vy ie 
O3By4. 10 3,48 


13a B ceKyHAy. IIpu Takom cnocoOe mponycKa- 50 694 
MA rasa wepe3 peaKUHOHHY!0 CMecb (7 TL AVIHH- 
onslaMeHHoro yrs B 50 Mi QMCTHAHpOBaHHOM BObI) MpHCoeAMHAMOCh 2,98 
2¢.% xsopa (Ha CyxOli yroub) (KOMMYeCTBO XMOpa OMpeeAIM MO ONMCaHHO- 
y BbIIMe MHKPOMeTOy). OHAKO MpOWeHT STOT 3HAaYHTebHO YBeJIMUMBAeTCA, 
JIM XNOPUPOBAHHe OCYIMeCTBIAeTCA B MONE YIbTPasBYKOBbIX BOJH (Tab. 2). 
Kak moka3piBaeT TaOsMILa, C YBeJIMYCHHeM IIpOJOJMKHTeIbHOCTH O3BYYHBa- 
As YBeIMYMBAeTCH KOMMYeECTBO XJOpa, popearupoBaBmero c yruiem, 3a 
) MMH. B Oe ybTPasBYKOBbIX BOJIH MpopearHpoBaso mown B 2,5 pasa 
WIbIUe XOpa, YeM 3a TaKOM %Ke MpOMexXYTOK BpeMeHH Oe3 O3BYUHBAHHA. 
KakoB Me€XaHH3M YCTaHOBJICHHOrO HaMH YCKOpPeHHA TpoiweccoB raJlonu- 
OBaHHA yruleli B MOe ybTPasBYKOBbIX BOJH? MsBecTHO, 4YTO YJIbTpasBYKO- 
s1€ BOJIHbI OONaaror MCHeprupyiouluM eHCTBHeM, OOYCJIOBJICEHHbIM, BepOAT- 
ee BCerO, MCXAHHYCCKHMH CHJIaMH, BO3HHKAIOUIHMH Mp 3apO*KeHHH H 3a- 
NONbIBAHHH KABMTAMMOHHbIX WY3bIPbKOB. SHAYHTeJIbHbIe M€XAHHYeCKHe CHJIbI 
A3BUBAIOTCA TaK2Ke, MO-BHJMMOMY, IIpH COBNaeHHH YaCTOTHI NYJIbCalHH BO- 
IMKAIOULMX MYSbIPbKOB ra3a C YaCTOTOH yJIbTpasByKOBHIX KOeOaHHlt (ABIEHHE 
230HaHca). OjHakO JIA BBIABIEHHA 3aMeTHOrO Jlucmeprupyroulero sippeKta 
eOYIOTCH JIMTeNbHbIE SKCMOSHILHH yJbTpasByka. [Ipu anasiuse OMMCbIBae- 
bIX (PAKTOB HEOOXOJMMO CUHTATHCA C BOSMOPKHOCTHIO BOZHUKHOBCHUA, COPIACHO 
ABHTAMMOHHOM 3JIEKTPOXHMHYeCKOH TeOpHH YJIbTPpa3BYKOBbIX XHMHMYECCKUX 
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peakWHii — BO3MOXKHO MOABJICHHe AKTHBUPOBAaHHOTO TasovAa B pesysbTaT 
AMCCOUMAUMH MOJICKYJI B KaBMTAMOHHBIX MOJOCTAX. Bo3mMoxHOCTb JuCCcOuMa 
UHH MOuIeKyJ HOa Cc MOCTeyIOWWHM ero BOCCTAHOBJICEHHeM B MONE yJbTpasBy4 
KOBbIX BOJIH OblJla yCTaHOBuleHa eule B 1950 r. (*). HeoOxoqumo Tak>Ke TOM 
HHTb, UTO B KaBHTalMOHHOH MOJOCTH B pe3yJlbTaTe paculenvieHHA <aKTMBUY) 
POBaHHBIX» MOJI€KYJI BOJ[bl HM€€T MECTO TIOABNCHHE MPOYKTOB, OOJaarollyx 


OKHCJIAIONIHM JeHcTBHem (4,°). 


VucTHTyT roprouHxX HCKoMaeMbIx Toctynnaio 
Axkaylemuu.. Hayk CCCP ; 2 X 1956 


UMTHPOBAHHASA JIATEPATYPA 
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Ba, JIAH, 75, Ne 6 (1950). * R..O. Prudhomme, P. Grabor, J. Chim. Physm 
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Toxruager Akaygemun nayx CCCP 
1957. Tom 114, Ne 2 


BHOXHMH Al 


H. Tl. BOCKPECEHCKAS wu E. fr. 3AK 


O NOPJIOWMEHHH KHCJIOPOJA JIMCTb SMH PACTEHHH 
B PASHbIX YYUACTKAX CIIEKTPA 
(I]pedcmasarexo axademuxom A. JI. Kypcanosoim 5 III 1957) 


CkopocTb nonaqanusl B pasHUHbIe Opranuueckue CoequHeHUA yrsepoya 
I€CKHCJIOTLI, YCBOCHHOH B mpolecce cbOTOCHHTe3a, HeOJUHAKOBa JIA KO- 
TKOBOJHOBOrO HM JWIMHHOBOJIHOBOrO y4aCTKOB cHekTpa (uH3nomoruyeckoli 
quan (*). Ocraetca OfHaKO HeACHbIM, ¥eM OOYCOBIeHbI STH pasmHUHs. 
-OCHOBAHHH HEKOTOPbIX KOCBeEHHBIX J[AHHbIX MO?KHO JyMaTb, YTO NPHYHHO 
MACTCH H3MCHEHHE OKHCJIMTCJIbHO-BOCCTaHOBHTeIbHOrO pexHMa (OTOCHHTe- 
DYIOWMHX KJeETOK B pa3JIHYHbIX YCNOBHAX OcBeleHHA. Ycusenne cHHTe3a 
IkKa HM AMHHOKHCJIOT, HaKOMJIeHHe B 

ATeJIbHBIX OMbITAX OpranHwHyecKHx Ta6aunma 1 
LOT UW CABUT KOMNCHCANMOHHBIXIYHK-  Baysuve CleKTpaJIbHOro CocTaBa cBeTa Ha 
3 (POTOCHHTEe3a B CTOPOHY Ooee BbI-  xKonuyecTBO MorsonLeHHOrO KHCOpofla (B LT 
<HX OCBELCHHOCTeH B KOPOTKOBOJIHO- Ha 10 cm? aHcTOBOH NoBepxHocTH B 4 4yac 
X Jyyax (7,3) 3acTaBaeT mpeqnoo- 
Tb, UTO B 9THX YCJIOBHAX HMeeT MEC- 


Kpac- | Cynnii | Temno- 


YCHJIEHHE OKHCJIHTeJIbHBIX IpOweccos, aha Sreraiace | 
TOpCe MOET ObITb CBA3AHO C aKTH- ‘ 
Wel NOTOWEHHA KHCAOPONa MUCTOM. 7.5 mays Mie alensécwe net 


B uactosmel paOote cyenmaHano- » » { 
Codiaeum pictum 3F 
TKa TIPAMOrO H3MepeHHA CKOPOCTH Aspidistra elatior 22,0 52,0 99,6 
PAOWEHHA KHCNOpOqa MUCTbAMH B_ Pandanus veitchii 1 , = 
POTKO- H JVIMHHOBOJIHOBBIX JIy4ax. 
Pa6ota npoBoyunacb B ABYX yuacTKax cnekTpa qbusHomormyeckoH payna- 
u: 400—580 my («cHHHH cBeT») H 580—700 my. («Kpacubili cBeT»), McrouHuKn 
3CCHHA WH CBETO*HJIBTPbI B OMbITaX ONMCaHbI pauee (°). CpaBHeHve aKTHBHO- 
{ TOrMOWeHHA Oy JHCTbAMH B Pa3HbIX YCJIOBHAX OCBeleHHA (TeMHOTA, 
ACHBIM H CHHHH CBeT) MpOH3BOANOCb M@HOMeTPHYeCCKHM METOJOM, B all- 
pate Bap6ypra upy 25°. Bpiyenstomjanca CO, normomanacb 5%-m NaOH. 
Jia mpxmoro onpeyeneHusa CKOpOCTH NOromeHHA KHCNOpOsa MHCTbAMH 
CBeTY HECOXOJHMO ObIO HCKJIOUHTh POTOCHHTes. OHaKO HaM He yfaJlOCb 
IOMOILbIO AJOB BbIKJIOUHTb MOJIHOCTbIO Y 3eJICHbIX JIMCTbeB (POTOCHHTeS, He 
parnuBasd jbixanua. Ilostomy, B KauyecTBe OMbITHbIX OObEKTOB MbI BbIOpaJH 
—15-HeEBHbIe STHOMHPOBaHHble MpOpOcTKH KyKypy3bI (Zea mays), a Takxe 
XJIOPOPUIbHbIe YYACTKH JIMCTbEB HEKOTOPbIX TECTPOJIMCTHBIX (OpM pacrTe- 
i*: Codiaeum pictum f. Wellingtoniensis, Aspidistra elatior, Pandanus 
tchii hort. J[Ba nepBpix OObeKTa HMeJIH XKeJITLIC JIMCTbA, Ba BTOPpble — 
ie. [Jepey OMbITOM JJHCTbA MeECTPOAHCTHBIX PacTeHHH HAXOJHIHCb B OOBIMHbIX 
IOBHAX OCBeLLCHHA, Ha pacCeAHHOM CBEeTE. 
B epsom OMnbite cpaBHHBaJOCb MOPOMWeHHe KHCOpOsa Ha KpacHOM H CHHeM 
Te OJMHAaKOBO HHTeHCHBHOCTH (30-103 spr/cm?-cek) H B TemHOTe (TaOs. 1). 
JaHHbIX, UPMBeJeHHbIX B TaON. 1, HCHO BUAHO, YTO Ha KpaCHOM CBeTE H B 
(HOTe TOPMOMeHHe KHCMOposa Oba UpakTMyecKH OMHaKOBO. I[]o-yHOMy 
mM ceOA JIMCTbA Ha CHHeM cBeTe. BaTomculyyae mormomlenue KHCIOpOsa Obi10 
'YUTEbHO BbILIe, UCM Ha KpacHOM cBeTe 4 B TemHOTe. KpuBeie (puc. 1) no- 


* ApTOphl MOb3yI0TCA CY UAeM BbIPasHTb NpHsHatespHocTb I. B. MukemMuy 3a MpeyocTaB- 
4@ UM JIA OMbITOB JHCTbeB HCKOTOPBIX MeCTPOJIHCTHBIX PacTeHHH. 


Ha puc. 34 4 HpeACTaB/eHbI KPHBble ATOMHOFO paciipeeeHHA H30BS3KO 
CTHbIX PACTBOPOB, MOJyYeHHbIe ONHCAHHbIM IyTeM. 

Auaiv3 KPHBbIX ATOMHOrO pacnpeseseHHA MSOBASKOCTHBIX paCTBOPOB 
TaK XK€ KaK HW aHaJIM3 KPHBbIX HHTCHCHBHOCTH, OOHAPYKHBAeT MONHOe HX CXOJ 
CTBO, CleOBaTeIbHO, XKMIKOCTH, OOsaqaloulve OLMHAKOBbIMH KOSPPHUMeHTAaMI 
BASKOCTH (H3OBA3KOCTHBIe), OOAaloT OMHHAKOBLIM OJIH2KHHM TIOPAKOM, OM 
HaKOBOH CTpykKTypoH, 

Kuescku rocyfapcTBeHHbI yHHBepCHTeT Hocrynusio 


um. T. IT. Ilespuenxo 6 XI 1956 
u KpupopoxcKui neyquHCTHTyT 
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Hayx. '3an. Kpupopi3pK. neminctiryty, B. 2 (1957). *C. Gamertsfelder, J. Chem 
Phys., 9,6 (1941). 8 A. C. Jlamxo, Bonp. dus. meranios u Metansopen., Ne 6, 66 (1955) 
®A. C. Aamxo Joxn. AH YCCP, Ne 3 (1953). 
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Jokaaye Akayemun nayx CCCP 
1957. Tom 4114, Ne 2 ‘ 


PHSHYECKAAH XHMH fl 
ibe So See alle for Whe 2) 


A. M. KAJIMHMHA wu E. A. MOPAM-KOLIML 


K BOMPOCY O CYLIECTBOBAHHM METAKAOJIMHUTA 
M TIPHPOJE 3K3OTEPMHYECKHX 3I®MEKTOB PJIMHO3EMA 


(ITpedcmasaeno axademuxom M. M. Jy6ununoim 7 XII 1956) 


Kak usBecTHo (!), KaOJIHH B HempOKasleHHOM cocTOsHUuN CylecTByeT B BHJe 
puctanmoB AlzOs-2SiO2-2H2O. [pu warpesanuu npoucxogur yeruxpatauna, 
STIPOBORMaollaAcA IHAOTepMUYeCKHM 9sppeKTOM B TemMepaTypHOl OOsmacTH 
50—600°, mpuuem kKaouMH nepexoguT B amopduoe coctosHHe. Pay uccneqo-~ 
aTeeH (*,°) cuHTaeT, TO mpH 
TOM KaOJIMH pactajlaeTca Ha CBO- 
OHbIe OKHCJIbI aJIKOMHHHA 
PeMHHA, pyrue (4,5) — uTo 
PH O0e3BOXKHBAHHH OOpasyercs 
MOpmHOe coeqHHeHHe (meTa- 
aOJIMHHT). IlepBpiii  9K30Tep- 
MYeCKHH adpdpext (970°) oOnsc- 
A€TCH TAK2Ke pa3JIMYHO: KpHncTas- 
M3sallueH aMopdHoro rviHHO3ema 
Y-MOAMuKaLnto (°); pas. t0x*KeHH- 
M MeTaKkaOJIHHHTa Ha CBOOOJHBIe 
IMHO3EM H KpeMHe3eM ‘Cc TIOce- 
yiolel Kpuctanmusauneti y-AleOs M 
a: oOpa30BaHHeM =_- MY JIJIHTAa SS 
AleO3z-2SiOz (7) uau, Hako- 
ell, OOpa3s0BaHHeM CHJIUMaHHTa 
1203-SiOez (*). Tlonmbirku mpomuTb CBeT Ha 3TH NpOTHBOpeyMBple JaHHbie NyTeM 
CculelOBaHHA NOBeEeCHHA PIHHO3eMa IPH HarpeBaHuH fo 950—1050° TaKkx%e He 
BeH¥aHch ycnexom (5,7), uro OOBACHHeTCA, MO-BHAMMOMY, 3aBHCHMOCTDIO- 
POrO MOBEACHUA OTIPHPOJbl HCXOMHBIX COPasOB UM yCNOBUA 9aKCHepHMeHTa (°). 
oobmle, YHCIO OOHAPYXeHHHIX MOAUPHKAUMi TIMHOZeMa KOuIeOMeTCH OT Ye- 
pipex (a, B, 7, %) (2°) mo mecaTu («, x, 4, 9, 9, % uw 4 moquduKanun 7) (™',"). 

Ilenbio Hacrosiei pa6oTbl ObluIO BbICHHTb IyTemM TepMorpaduyueckoro 
eHTreHOrpaduyeckoro HccefOBaHuH UpHpOLy TepMHYeCKUX 3sqpPeKTOB MIHHO- 
eMa HW MOMYYHTh JOMOIHUTEIbHbI SKCHEPHMCHTAJIbUbIM MATepHads [IA PeWleHHA 
ompoca O CylleCTBOBaHHH MeTaKaOJIMHHTa Kak OMpeeJIeHHOrO XHMHYECKOTO. 
oequHeHHa. Jina 3TOrO UccHeOBaH TJIMHO3eM, MOJIYYeHHbIM U3 rufpap~ 
ANNUTA, AS0THOKHCIOH HU CepHOKUCAON comet amiomuHHA. MccmeqoBanue ruyp~ 
pruamuta AI(OH)s (vam Al,O;-3H,O), umeromero oOmlue CTpyKTYPHbIe 9V1e~ 
CHTbI C KAOJIHHOM (CJIOH, COCTABJICHHbIe U3 AJOMOKHCOPORHbIX H aJIOMOrH]~ 
OKCHJI-KHCJIOPOAHbIX OKTAI{poOB) (1%), MPeACTABIAIO JONOMHHTCIbHbIN HHTEPCC. 

Pentrenorpatbwyeckoe HCcIeOBaHHe MpOBOAMNOCb KaK Ha HOHH3allMOHNOW 
CTaHOBKe C MPOMOpHOHabHBIM YCHJNTeIeM HM C BbICOKOTeMNepaTyPHDIM 
to 1400°) narpepatenem (myan CuK ,, HUKeseBbIi (bHJIbTp), TAK H C HCHOJb30-~ 
aHHeM JleOaeBCKHX Kamep J{HamMeTpOM 65,1 mm (yun CoK,, MOHOXpOMaTH3H~ 
OBaHHbIe MyTeM OTPaxkeHHA OT KpHCTaa KaJIbuMTAa). P 

Ha puc. | qanbr KpuBple HarpeBaHHA AByXxX DOD asn Os BEY EDT AMES eJLO~ 
0 H posoBoro (nocnequuli coyepxKam 0,014% Fe,O3) *. Kpome qi Cabs 5 
aHee TpeX 3HJOTePMHYeCKHX I*peKTOB (#4), Ha KPHBbIX OOHAPYy2KeHbI Ba 9K3 


* Xumuyeckuli avaH3 BbINO.HeH B aHamuTHUecKOH ma6opatopuu MuctaTytyta XHMHH CH~ 
akarop AH CCCP. 


& 
8 


970° 
ey 


% 
8 


1230° 


S 
S 


Pact 
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TepMuyecKHXx dcpphekta: B OOaCcTH 940—1050° (makcuMyM 970°) qua OOOHX 060- 
pasuos, B o6macty 1060—1150° (MaxcumyM 1100°) — aa posoBoro HM B O0-— 
nactu 1180—1280° (makcumym 1230°) quia Oenoro oOpasila. ] 
Ha puc. 2 mpuBeyenbl peHTreHOBCKHe MOHMSALMOHHbIe KPHBbIC, MOJTYYCH- | 
Hble pH TeMiepaTypax, yKa3aHHbIx cipaBa. IIpu 200° (oOnacTb TemmepaTyp— 
epBoro SHAOTepMHYecKOrO adtpeKTa, B KOTOPOM MpOWCXOMHT YaCTHYHOE ya = 
yenve Bogert (4):  AlexOs-3HeO > AlkOs - 2,5H2O0 + 0,5H2O) sameTHo” 
MOABIeHHe JIMHMI HOBOH asp (MpHpoga KOTOpOM OCTaacb HEBbIACHCH- | 
HOli HW JIMHMM KOTOPOM OTMeUeHDI KPeCTHKaMH), a TakxKe OcNadseHHe u HEKOTO- " 


(24 
ee a 
a a . 
a a ° 
Bie, aw fp 100 
pt SakQIeH OT 1000" 104 
Hl 
220 A222 400 993 
600-900° 
= > > 500° 
+Pt x if 
ee - +Pt : 
| x x 300 


ioe Pt +Pt 
200° 


Pt 4 
) |\hPt - 


Pt +Pt 
kOmMH 


Prue. 


poe pasMbITHe JHHUM rujipaprusiHtTa, CBUJeTeIbCTBYIOUMe O YaCTHYHOM pa3-— 
pywenuu ero pewerKu. IIpu 300° (o6macTb BTopol SHAOTeEpMUKH, re MPOHCXO= 
QUT JlambHelice yqanenue Bob: AlezOs-2,5HesO—Al2Os-H,O + 1,5H2O) ctpyK-~ 
Typa TrufpaprusmutTa MONHOCTbIO paspyuiaeTcA uM OOpasyeTcaA MOHOFHApaT 
AlzOs-H2O — Oemut, a Takxxe aMOp*HBIM rIHHOSeM, O CYIIeCTBOBAHHH He3Ha-~ 
UHTeJIbHOrO KOJIMUCCTBA KOTOPOrO MOXKHO CYJHTb TO pa3MbITHIO MaKCHMYMOB — 
B OOmacTH yrioB 31—35° *, TlocneqHee no_TBepxKaeTCA KPHBOM, NOyueHHOH © 
mpu 500° (tpetba SHAOTepmMuKa), KOrf{a MHHUH OeMUTa HM HeEH3BeECTHOM asbl 
MIOJIHOCTbIO HCUeSAIOT H Bech OOpaszell NepeXOAHTB aMOp(*HOe HJM. BbICOKOAHC 
HepcHoe cOCcTOAHHe (Ba O4eHb WWHPOKHX MAKCHMYMA, MpH4eM MOsO*KeHHE BTO- 
poro H3 HHX O4eHb OH3KO K MOMOKEHHIO CaMOH ApKoH wHHuU (440) HusKOTeM- 
mepaTypHoH MOfuduKalMH raMHOsema). O6pa30BaHHe MeIKOKpHCTaJHUe- 
ckoH kKyOnuecKOH (cTpyKTypa wmMHemH JecbeKTHOrO THMa) y-Hu3KOTemMepa- 
TYpHOH MO{MuKalMH rIMHOseMa (Yq), MPOMCXOAHT MpH Temmepatype 600°, 
wYeMy COOTBETCTBYeT HObeM Ha KPHBbIX HarpeBaHHA Tuypapruasmuta (puc. 1). 
{u"MOWM@uKaluA TIMHO3semMa ycTouMBa B OONacTH Temnepatyp 600—950°.” 
IIpu vTemnepatype mepBoro sK30TepMuyecKoro addexta (makcumym 1000°) 
MPOHCXOAMT OOpasoBaHHe x-MOAMPUKALMM TIMHO3eMa, KOTOpad ycToituuBa B 
HeOOJbINOM MHTepBasle TeMMepaTyp; MpH TemlepatType BTOporo sK30TepMHUe- 
CkOro atpekTa x-MOAUHKALNA Nepexo{UT B &-MO_upuKalMIo (KOpyHy). Hauano 
mepexoyla e€ B KOPyH 3aBHCHT OT HaJIHYHA NPpHMecH B OOpasilax: B pO3OBOM 


* Ha HeKOTOpble MaKCHMYyMbI HakslafbIBaioTCA HavOovlee HHTEHCHBHBIe MHHH MlaTHHbI (06- 
Pasel, MPH CbeMKe HaXOJHJICA B IIaATHHOBOM JlepxKaTewe), YTO OTMeyeHO 3Ha¥KOM -++ Pt. 
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pase rHApaprusmuta, copeprxauem 0,014% Fe,O;, Kpucranmusanua KOopyHsa 
uHHaeTca pH 1050°, a B Geom O6pasye — sub pH Temnepatype 1200°. 


Cxemy TepMH¥eCKHX MpeBpalllennii ruypapruamuTa MOxKHO TIpe/[CTaBHTb 
[eYIOLIMM OOpa30m: 


Bemut, \ Amopupiit 

Al(OH), 190° ak 260° x-asa, 435° | WI neno- | 600° 

—-—> { JIHT, X-la3sa ) —— { ranHo3sem } —> < aucnepcHplli } —> 

AEN Go ae 200° amopdHblit TJIHHO3eM | 
375° 500° 
600° 950° 1050—1200° 
—> y, -Al,Os; —— x-Al,0; ————-+ a-Al,Og 
600—950° 4000° 1100—1230° 


Myo xoq Tepmuyeckux MpeBpalllennil Ha6m0faJIcA B PIHHO3eME, TOJLYYeHHOM 
3 AZOTHOKHCIION H CepHOKHCOH COleH amiomMHHHaA (prc. 3). Ha kpuBoi narpe- 
anuaA Al(NO3;)3-9H,O umeetca ‘a: 
IM SHAOTepMuYeCKHX s*pdbekTa : 
Ba claOblx C MaKCHMyMaMH ALND.) 9H,0 
30 u 250° u Tperuit Gonpmoli a 
MakcHMyMOoM 380°) Hu Ba 
<ZOTEPMHYeCKHX apcekta (Ac- 
2 BbIPaKeHHbIM C MAKCHMYMOM 
90° H CHJbHO pa3MbITbIli c 
akcHMyMoM 1050°). Ha xKpu- 
oH HarpepaHna) Al,(SO,)s- 
18H2O uMmeloT MecTO TOIbKO 
AROTepMuyecKHe acpPpeKTH Cc eS 
akchMyMami 100; 350 14 900°. q 
KSOTCPMHyecKHe 30:peXTbI JO 
smMiepatyppi | 100° He Ha6stofa- 
ucb. IlepBbie 4Ba SHAOTepMHYeCKUX S*PpeKTa Ha KPHBbIX OOOUX COpasIloB obyc- 
OBJICHbI YAaleHHeM ajcOpOvHpoBaHHOH HM KPHCTaJIH3aWHOHHOH BOJpI. 

IIpu temnepatype 380° (kpupaa uarpepaHua Al(NOs;)3-9H,O) mponcxo- 
UT pasnoxKeHHe AI(NO3)5, conmpoBorxalomleecsh amopdusaliueli BelljecTBa 
) YEM CBHAETEIbCTBYIOT Ba Pa3MbITbIX MAKCHMYMa Ha HOHH3aAllHOHHBIX KpH- 
pIX, TOJIVYCHHBIX pH Temmepatypax 600—800° (puc. 4,a)). Makcumym pH Tem- 
epatype 850° (9k30TepmukKa) COOTBeTCTByeT KPHCTaNIH3aluH aMopduoro (Hn 
pICOKOHCHEPCHOTO) TIHHO3eCMa B Yy-MOAMpuKaUMIO TiMHOsema (puc. 4, 6). 
TOT (bakT ONpoBepraeT IpefcTaBeHHe, YTO KPHCTAH3alMA Yy-MOLM@UKA- 
MM PIHHO3eMa JlOJOKHA COMpOBOKAaThcA MOTMOMWeHHeM SHEprHH (7°). 

Yu-TJIMHOSEM, TIOJIYYeCHHbIM W3 A30THOKHCJIOH COM aJIIOMHHHA, ocTaeTcs 
CTOHYHBbIM BIVIOTh JO Havasla KPHCTaIM3alHH KOpyHa IipH Temmepatype 
TOporo 9k30TepmuyecKoro addpexta 1050°. 

Cxemy TepMuyecKHX TIpeBpalleHHH TIMHOseMa, MOJIYYeHHOrO H3 a30THO- 
McNOW CONH aJIOMHHHA, culeylyeT MpeCTaBIATb TAK: 


1050° 


900% 


Puce. 3 


Al (NO wi a igi | we Al,O es Al,O 
-_o_ —S - ——> a- « 
(NOs)a BbICOKOJIHCHepCcHBIH J Viggo akg 4050° 


Pa3slOxKeHHe CEPHOKHCION COM aJIOMMHHA IpOMCXOAUT pH TemiepatTypax, 
@KAULUX 3HAYHTeNIbHO BpIe OOMAaCTH cTaOHAH3ayHH aMOpduoro TIHHO3CMa. 
losTOMY OJHOBpeMeHHO ¢ pa3soxeHHem (900°) HaOmIOfaeTCH KpHCTalIMsalHA 
«-TiHHosema (puce. 4, 2). Tlepexog B a-riMHoseM HadHHaeTCA IIpH Temiepatype 
200° (puc. 4, 0), T. €. 3HAUHTeIbHO BHIWUe, JEM B Clyyae PIHHOSeEMAa, MOJIYueH- 
oro u3 Al(NO,)3. Cxema TepmuuecKHXx IipeBpalleHul TIuHO3eMa, T0JIyYeHHO- 
O H3 C€PHOKHCIOH COM aJIOMHHHA MMeeT BUY 


900° 1200° 
Al.(SOa)s ee Yu = Al,O3 —> a-Al,O03 


TakuM OO6pa30M, OTYeTIMBO BbIpaxeHHbIl 9K30TEPMHYeCKHH sct@ekT mp 1 
950—1050° o6Hapyxxen TObKO y TIMHOSeMa, TONYYeHHOrO HS rHApaprnis} 
muta. OWako BbIeseHve 9HepruH B aHHOM cylyyae OCOYCOBIeHO KPHCTAJJIM- 
3allnell x-MOAMUKalMH, B TO BPeMA KaK B KaOJIMHE B 9TOM OOMACTH TeMMepaTyp ) 
HaOsOfaloT OOpasoBaHHe Ya-rHHOsema (°,°). - | 

Kak m0Ka3aHO BBIIe, KPHCTaJJIM3ali Yy-TIHHOSeMa IIpOHCXOAHT 11460 | 
nocue fleruypaTaluuu YTHuApaprusuTa HW pa3slOKeHHA a3OTHOKUCJIOU Comm, , 


CONpOBOXAalouluxcA aMopusarelt BellecTBa, HOO OMHOBPeMeHHO C pas.10-} 


1250° 


AL, (50,), ‘ 220 222) \ zag 333] \ gaa Si 


& oe 900° 


AL(NOs), 


Puc. 4 


X%KCHHEM, KaK 9TO HaOMOfalOcb yY CepHOKMCNOH COM,HO BO BCeX CJ y-] 
uwaax Tp TEMMepaType 3HAUHTCHEHO HUME. Item 
BOrTO 9K30TEPMHUNeECKOrO a2hbmekta Kaonuna.? Orcyr 
CTBHE KPHCTaJM3alHH PIMHOSeMa B Yy-MOAM@UKAaUMIO B KaOJMHeE NOcse Aeruye | 
parauuu (400—600°) cBugeTembcTByeT O HaJHYHH TeECHOM CBA3H MEXKLY OKHCMa-y| 
MH, TaK Kak CBOOOJHbIM TIMHO3eM JOJKeH Obl Obl KPHCTaJIH30BaTbCA B Yur) 
MOJMUKauHIO NpH Temmepatypax 600—850°. PentrenorpamMb! lpOcsHOBCKOPO” 
KaOJIHHa (HEOUMLIEHHOrO OTMYYHBaHHeM), MOJYYeCHHbIe HAMH B OOWACTH TeMIe= | 
patyp 600—1400°, noka3amu, 4TO, Hapsayy c MysHTH3allMeli, OCHOBHBIM IpO- | 
IECCOM, OOYCJIOBIHBAIOWHM NepBbIi SK30TepMuMyeCKHH sdcdekT KaomuHa, (970°) 
ABJIACTCA OOPASOBaHHEe Yy-TIMHOSeMa, KPHCTAIM3aluA KOTOPOrO MOXKeT Tpo- 
HCXOJMTb TOJIbKO TMOcse paspyWeHHA (BO38MO2XxHO UYacTHYHOrO) KOMIsIeKca 
Al,O, -2SiOg. 
Mucruty? XHMuM CHIMKaTOB Ilocrynuno 
Axayemuu HayxK CCCP 6 XII 1956 
HWUMTHPOBAHHAS JIATEPATYPA 
1A. YT. Berextun, Munepanorua, 1950. 29. K. Kenep, A. HW. Jleonom 
Yen. xum., 22, 334 (1953). °H. Insley, R. H. Ewell, J. Res. Nat. Bur. Stand, 
14, 615 (1935). *A. C. Tuus6Gypr, X. C: Huxorocun, A. BO Unter 
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Jlokaane Akajemun Hayk CCCP 
1957. Tom 114, Ne 2 . 


PHSHYECKAH XHMH fl 


Cc. HW. KPHUMAP 


HECTAIMOHAPHBIE MPOLWECCbI MPH AHOJIHOM PACTBOPEHHU 
MEJ\H B OPTO®OC®OPHOH KHCJIOTE 


(ITpedcmasaeno axademukom A. H. ®pymxkunoim 14 XII 1956) 


Tipu usyyenuu sekTpoxumuyecKO NOHPOBKH, Kak 11 APpyrux IJIEKTPO]- 
IX NPOWeccOB, CONPOBORalOMNXCH 3HAYHTebHOH KOHUCHTpalMOHHOH NOuA- 
BallWeH, IPHXOMTCA CTaJIKMBaTbCA C ABJICHHAMH, UpHpoOja KOTOpbIxX He- 
CpeJCTBeHHO CBA3aHa C (OpMupoBa- 
eM IIpHoeKTpOoyHOrO § udpy3snHou- 
TO COA. 

B. H. Jlatiuep (4) yka3prBaeT Ha Ha- 
fave OOJIee HIM MCHEE Pe3KO BbIPaKeH- 
rO CKauKa HallpsAxKeHHA Ha KPHBbIX 
TeHUHaJl — BpeCMA IPH 3JIeKTPpOXMMH- 
CKOH NOJIMPOBKe MeqH B pacTBOpax 
Topmocpopuon KucuoTEr. IIpwH nogzyep- 
AHHH Ha BaHHe MOCTOAHHOFO Halips- 
SHU MbI HaOIOaJIH AHAJIO‘HUHbIC AB- 
HUA Ha KPHBbIX CHa TOKa — BpeMa. 

IIpH aHoquoM pacTBOpeHHH Meu 
OpTomocpopHoH KUCIOTe Ha BOJIbT- 
(Me€PHBbIX KPHBbIX HAOJIOMaloTCsA MaKCH- ee mE) es 
JMbI B Havasle MIOWaqKH mpejevib- 
ro TOoKa. MWopmMa KpuHBOoH B OCOMacTH Puc. 1. 3apucumoctu V or?. Konyextpa- 
YeeIbHOFO TOKA 3aBHCHT OT MeETOAUKH must H3PO4 15 moa/a1 
ATH KpHBOoU (*). B paccmaTpHBaeMOM B HaCTOAUIell paboTe cyyae aHOHOrO: 
\CTBOPeHHA Me B OcHOpHOH KHCJOTe HeECTAallMOHAPHbie IpOuMecchl B NepHo 
)PMHPOBAHHA IIpHaHOAHOrO CJIOA CBASAHbI B OCHOBHOM Cc uddby3HOHHbIM 
PEHOCOM BELLECTBA B MPHIIeCKTPOAHOU OONACTH, TAK KaK B CHJIbHO KOHICHTpH- 
BAHHBIX pacTBOopax H;,PO, (8—15 mon/n) BcneqcTBHe 3Ha4HTeJIBHOH  BA3- 
eTH (10O—60 caHTHTya3) KOHBEKTHBHBI TepeHOC BellecTBa B Mpollecce aIeK- 
OIU3a, BEPOATHO, HIpaeT BTOPOCTeMeHHYIO POJIb. 

Mexann3mM juddy3HOHHOH KHHeETHKH JIA cyuaA HeCTaWMOHAapHOrO Tpo- 
cca y KaTOJla B HeEMOJBHXKHOM JICKTPOJHTe Np 3ayaHHOu Cue TOKAa ONHCaH 
inom Hu Jlepuuem (°). Jia paccmaTpHBaemoro 3jecb ciyyaA 3aaya MOKeT 
ITb peleHa aHa#OrHYHbIM IYTeM. 

Tpanwunple 1 HavasbHble YCIOBHA JIA ypaBHeHHA MOJeKYJIApHON Auppysun 


OC 0?C 
at = Po (1) 
efyroulue: 
OC I 
ipaOey. 2) eas = const, 


e C— KoHUeHTpallua Mequ B pactBope; / —cusa TOoKa; S— NoBepXHOCTb 
exTpoja; D— adpdekTuBubilt KosxppuuvexT Audppysun. 
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BpegemM HOBy!O TepeMeHHy!0: 
es u=C,—C, @ 
re Cy— KOHWeHTpallua HacbiljeHHa. B HOBOH TlepeMeHHOH kpaeBad 3ajau 
HMeeT BHI: : 
(26) I 


Ou ' 
1) 40, 9) =Cui 2) (5) = (Se) yao = REDS: 


BHJ| OCHOBHOrO ypaBHeHHa (1) He MeHseTCH. ‘ 

B TakoM Buje rpaHWuHbIe HW HayaJbHble YyCJIOBMA HalleH 3aayH COBMa 
WaloT © yCJOBHAMH JIA KaTOJa, MO93TOMY MOXKHO Cpa3y BOCHOJIb30BaTbC 
peuleHveM, MpeqioxKeHHbiMm Canyom u JlepwueM J\IAx KaToja: 


CO 
2] pee 2 aly ( 22 
= (2 see po yeD oe Sw e—?"dz. 3 
0 Cu SnF nD © ae SnFDV x oe ( 
yl2V Dt 


Tloycrapus B (3) 3Ha4yeHHe u, NOWyYHM 


21 6 2ly \ ge 
oe MER (lee eee e-*dz. 4 
= Sar V xD Je SD Vim sine ( 
yj2V Dt 
H3MeHeHve KOHIeHTpalluH MposyKTOB peakKUMH HelocpeyCTBeHHO y aHOy 
OyleT BbIPaxKaTbca PopMy WoL 


op em VA (6 
SnF Vx D 

Bpilue yKa3piBaslocb, YTO B pacCMaTPHBaeMOM CJlyyae KOHILEHTpaluA Belle 
cTBa y NOBepXHOCTH aHOja He MOxKeT SecpesebHO BOspacTaTb. Ilocne WocTH 

‘Dy *KCHHA KOHUCHTpallMH HaCbILIeHHA MpOHe 
XOMMT CKauyOK NOTeHWMaa WH HauMHaer 
CH HOBbIM mpouecc (rasoBpiyqeneHne). B 
3aBHCHMOCTH OT 3aaHHOM B cCHCTeMe 
CHJIbl TOKAa CKaYOK MOTeHUMasa HacTy 
aeT B pa3JIMYHbIe IPOMeKYTKH BpPeMeHH: 
YeM BBILIe CHIa TOKa, TEM ObICTpee ucuep 
IIbIBAeTCH AKTHBHOCTb Y aHOJa MW HaCTY 
llaeT CKavOK MOTeHIMasa. 

Ha puc. 1 nmpegcTtaBneh pxaq TunHy- 
HbIX KPHBbIX NOTeHWMaJI — BpemaA T10- 
JIYYaIOWHXcA PH aHOAHOM pacTBope- 
HHH Mequ BH;PO, mpuH ycnosuu I(t)= 


=const. 
Puc. 2. Sapucumocru T or J. 1—8 mon/a; Ha 


2—10 mon/a; 8—15 mon/n 


8 


puc. 2 mpeqcTaBneHbt KpH- 

BbI€ 3aBHCHMOCTH BPeMeHH HacTyIJIeHHA 
cKauka NOTeHwMala T OT sayaHHol B CHCTeMe CHJIbI TOKa, MOCTpOeHHbIe 10 
ypaBHeHHIO 


SnFC,\? 
Tx =(—5-2) aD; (5a) 
TOUKH — SKCICPHMeHTaJIbHble WaHHble. []pH STOM MpHHATO, uTO NOpAZOK Koa 
uunenta quppy3suu NpOAyKTOB peakUHH TaKkOli xe, Kak H Y-MOJIEKyJI KHCJIOTHI. 
Kosppunvent Audpy3un -BbIYHCeH u3 ypaBHeHud CroKca — Siinmirelina m0 
WaHHbIM [WIA BA3KOCTH pacTBopoB H,PO,(*). Konuentpauua nacbilleHHa Halt- 
eHa SKCTPanOMAUMeH 3aBHCHMOCTeH BeHUMHbI MpefebHOrO TOKAa OT KOHIeH- 
TpauHH NpOAyKTOB peakliuH B pacTBope u3 (5)*, 

BesHUHHbI NOCTOAHHBIX, BXOAMLHX B ypaBHeune (5a), Id UCCNeOBaHHbIX 
KOHICHTpalul QJIeEKTPOHTA, IpHBeeHbI B Tab. 1. 


* Tak kak MpeJebubIi TOK AIA CYYAM 3MEKTPOMOAMPOBKH METH B H3PQO,, kak Oblno moKa- 
3aHo B (°), MoquMHAeTCH 3aBucHMocTH: i = nFD (C—C,)/8, rae C — KOHICHTpaunA MpOyKTOB 
y moBepxHocTH, a Cy — B OOmleM OObeme, TO B npemeue, Kora KOHI[CHTPpalHA B OOWMEM OObEMEe 


WOCTHIIa HacbIleHHA, UMeeM i =O nu C= Gs 
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H3 mpHBeeHHBIX aHHbIX BHHO, YTO JIA BBICOKHX KOHWeHTpauHh HPO, 
{€ €CTeCTBCHHO-KOHBEKTHBHbIM MepeHOC BeleCTBA 3aTOPMOKeH OONbUIO BAS- 
ICThIO PacTBOpa, JWIH pacueTa BpeMeHH HAaCTYMICHHA CKauKa NOTeHIMawa 
ioe MpHemiema dopmya Canya u Jlesuua. Jina Konnentpannit H,PO, 
ake 6 MOJI/J1 3TO ypaBHeHHe He IIpHrOHO, Tak Kak B 3THX YCOBUAX 3HauH- 
JIbHO BOSpaCTaeT eCTCCTBCHHO-KOHBEKTHBHBIM Mepenoc BellecTBa. 

Ha ocHopanun paccmoTpeHublx mpell- 

‘ABJICHHH =O pONH HeCTAMOHAapHbIX ‘ Ta6auna 1 
DOLECCOB B Mpolecce aHOAHOrO pacTBO- 


SHHA MeTAJIJIa MOXKHO JaTb ceqyrorjee —- Kou Cw | D, 

2 ae aco cM2/ceK ay 
YHACHCHHE NOABJICHHIO MAKCHMYMOB Ha _ Moala span 

JIbT-AMMEPHbIX KPHBbIX IPH SeKTPO- 

OJIMPOBKe Mev B (pocdbopHor KuCOTe. 8 2,0 0.5 40-5 9 
ObIMHbI MeTO CHATHA BOJIbT-amnep- 10 2 2 0,4 | 6,6-10-6 2 
IX KPHBbIX 3aksIO¥UaeTCA B TOC e,O- 15 2,4 | 0,3 1 4,1-10-8 | 2 


iTeJIDHOM H3MeHEHHH Ha OnpejesieHH yo 
SIHYHHY Pa3HOCTH NOTeHUMaJIOB Ha 3a2KHMAX BaHHbl C OJHOBPeMeHHOH (HIM 
Iemeyroue) perucTpaunel cubl ToKa. [IpH Tako MeToje CHATHA SeKTPO 
IHXOMUT OT KaKOro Tipefbilyujero 3amepa B HOBO IIEKTPOXHMUYECKOe CO- 
OAHUE Y2KE YACTHYHO MONAPH3OBaHHbIM. MHTeHCHBHOCTb NOJIAPH3aluH Kax- 
WbId pas OMpeesAeTCH KOJIHYeCTBOM 
QJIEKTpHYeCTBAa, TIpOwesuHM yepe3s 
SJIEKTpONH3ep, T. €., B KOHE€4HOM 
cueTe, IPOOJLKHTeJIbHOCTbIO 3JICKT- 
pomusa. Tak, ecCIH CHATHe KpHBOri 
IIpOTeKaJIO JOBOJIbHO ObICTPO, TO aHOY 
IIpHXOAHT B SJIEKTPOXHMHYeCKOe CO- 
CTOAHHE. COOTBETCTBYIOWMee Mpefesb- 
HOMY TOKYy, elle C HectbOpMupOBaH- 
HbIM IIPH3JIEKTPOHBIM CJIOeM, TO3TO- 
MY, UpH aJIbHeHWIeM TOBbILLeHHH 
noTeHWHala cuia TOKa elle mpoyos- 
2KaeT HEKOTOPOe BPeMA BOSpacTaTD. 
Tlocmequee NpHBOANT K TOMY, 4TO Ha 
KPHBOH MOABJIACTCH MAaKCHMYM B Ha- 
See crrevocta { or V.- Upon neve oOslacTH NpefembHOrO ToKa. Ta- 
TenbHOCTh nonspusamww: I—10 cex.; 2— KAM OOpa3soM, pasmepbl MaKCHMYMa H 
20 cex.; 3—30 cex.; 4—4 mun. ero (OpMa LWeJIMKOM 3aBHCAT OT TIpo- 
JOJKUTCJIbHOCTH NOMAPH3allHH aHoya. 
fa 3aBHCHMOCTb HarJIAQHO WJIJMOCTpHpyeTca CueYIOWMM 9KCMepHMeHTOM. 
Ha puc. 3 mpefcTaBeH pA BOJbT-aMNepHbIX KDHBbIX, MOJIYYCHHBIX WA 
M pacrsopa H3PO,. Touku stax kpuBpix NOyyeHbI cieqyiouluM OOpasom: 
DKIbI pas AHO NOABepracaA 3eKTPOMM3Y MpH COOTBETCTBYIOUeM MOTeHIMase 
TeucHHe CTPOro OnpeesIeEHHOPO BpeMeHH, MOce Yero TOK MpepbIBaIH, IIEKTPOF 
IOJMAPH3OBANM WH MpOBOAHJIM CJleqyIOWM 3aMep pH HOBOM 3Ha4eHHH MOTeH- 
jana. Vis pucyHKa BHO, 4TO BLICOTa MaKCHMyMa 3aKOHOMepHO yOpIBaeT 
YBEMYCHHEM MPOMOMKUTEMLHOCTH NOMAPUSALMU, a MIPH CpaBHUTeIbHO OOub- 
OM 3HaueHHH 7 MaKCHMYM Ha KPHBOH OTCYyTCTBYeT. 


JinenporsepxHHCKHi Toctynuao 
A30THO-TYKOBbIH 3aB0], ) 25 IX 1956 


IMTMUPOBAHHAA JIMTEPATYPA 


= Jlauue OeKTPOXHMHUYeCKadA NOMMPOBKa H TpaBlmeHHe METAJJIOB, 1949. 


B. alu . 
M. ®exaw, B.. Tanymxo, Hayun. san. [[Henponerposcx. roc. yHuB., 37, 1817 
51). B. ©. Jlepuy, OusuKkoxumuyeckas rappoqunamuka, 1952, crp. 103; Wis 1b, BAP LC I0\) 
ta Physicochim. URSS, 19, 133 (1944); H. J. Ss. Said,. Phil. Mag., 1,49. (1901). 


eu. Cxraanpeuxo, H. B. Cmupuos, KX, 25, 24 (1951). §C. HW. Kpus- 


Se 


ap, JILAH, 100, 481 (1956). 
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. Jloxmaypl Akajyemuu nwayx CCCP 
1957. Tom 114, Ns 2 
\ 


PHBHYECKAA XHMH§, 


B. H. JIOCEB, HW. E. 3JIbMMHEP u A. H. MEJIBHHKOBA 


O MPOLMECCE TAJIOMIMPOBAHHA YIFJIEH NO JEMCTBHEM 
YJIBTPASBYKOBbIX BOJIH 


(ITpedcmasaeno axademuxom A. H. Ppymkunoim 4 XII 1956) 


Bonpocsl ramovqupoBaHua yrsueH mpuoOpesH akTyaJIbHOCTb B TOCIeAHES 
BpeMA B CBA3H C TEM, YTO H3BJIeYeHHe peAKUX SJIEMeEHTOB U3 yruen ocyurec | 
BJIACTCH IIPCHMYIUIeCTBeEHHO ITyTeM TaNOM“AUpOBaHHA MocMeqHHX. OHako 7 
TOJIbKO OTCYTCTBYIOT TOUYHBIC CBeeHHA O MeXAHH3Me TasOHAMPOBaHHA, He 
MaOSPPCKTHBHbIMH OCTAIOTCA elle MeTOJ[bI, Upearaemple [WA ero ocymlecty 
BIeHHA. Tak, HallpuMep, KpalHe MeJIeHHO MpOTeKaeT peakUNA raslOHUpOBaHhy 
yrsel pu aTmMoccbepHOM JlaBJIeHHH H KOMHATHOK Temnepatype. Huskui npoueH 
IpHCOeMHEHHOFO XNOpa HIM OpoMa aloT Tak2Ke MeTOJbI, Ipe,yCMaTpuBaloulAy) 
MpoBeyeHue Mpolecca raslOMAHpOBaHHA OJ, WaBJIEHHeEM U TIpH BHICOKOH TemMes 
paType peaKUHOHHOH cMecH. ; 

TIpouece ramonqupoBaHua yriel aABsIMeTCA reTeporeHHbiIM. Ou uMeeT mecTé 
Ha rpaHule pasyesa AByx a3: TBepAbIM yroub — 2KUAKHH UM ra3z000pasHBl 
ranouy. EcrectBeHHo, uo Ooee BbIrOQHbIE YCJIOBHA TauOHupOBaHHA MOry 
ObITh OOecneyeHbI MeTORAaMH NOMYYeHHA TBepAOl dasbr B COCTOAHUH OOJIbIUIe 
McriepcHocTH — yBeIM4YeHHeM ee OOMeH NOBepxHocTH. Hapsayy c 3THM Ha CKO} 
pOCTb peaKUHH FaslOHMMPOBaHHA JOJIKHO OKA3ATb BJMAHHE MOBbIIIeHHe xu 
yeCKOH aKTHBHOCTH pearMpyloliero raloufa. OTHM TpeOOBaHHAM B 3HAdHTedIb} 
HOM CTeNeHH YOBJeETBOpHAeT IPHMCHEHHBIM HAMH HOBbIM CMOCcO6 rasOHHpOBaHHs| 
yi — UCHOMbSOBaHHE YJIbTPaSBYKOBHIX BOJH. Il]oyq elicTBHeM yJIbTpasByKO 
BbIX BOJIH BO MHOrO pas YCKOPAeCTCA peaKUMA COeAMHEHHA FaOHOB c yrsem\ 
3HAYHTeIbHO YBeJIMYMBaeTCA BbIXO peaKkIHH. 

B HacTosujemM COOOMeHHH OyfleT MOKa3aHO, TO polecc OpomupoBaHHsy 
MpOTekaeT pH OTHOCHTeJIbHO MATKUX YCJIOBHAX O8BYUMBAHHA, T. e. MPH cpaB 
HHTeJIbHO HeOOJIbIWOH WHTCHCHBHOCTH YJIbTpa3sBYKOBbIX BOH. Kpome Tord 
HaOMIOMeCHUA MOKasasu, YTO NOM WelcTBHeM YJIbTPasBYKOBbIX BOJIH yCKOpseTes 
peakUMa C yIvIeM HE TOJbKO XKUAKOrO Opoma, HO HM rag006pa3Horo xwopa. 

MpI TOb30BaIHCb NbeSOKBAPLEBbIM YJIbTPasBYKOBbIM FreHepaTOpom. Vicrow; 
HHKOM YJIbTpa3BYKOBBIX BOJIH CJIy2KHJIa Kpyrvlawd Mbe30KBaplleBan MacTHHKa! 
AuameTp mlacTHHKM 50 MM; wacToTa KkomeGaHuli YsIbTpasBYKOBbIX BOJE 
380 Kr; MX HHTeHCHBHOCTh 8 B Ha | cm? u3gmy4aromel noBepxuoctu. Kon4 
TaKTHOM 2KHJ[KOCTbIO MeXKy U3yyaTeeM H Upe/[MeTOM O8BY4MBaHHA ABUIAY 
JaCb BOfa. Pacipocrpanenue yJIbTpa3sBYKOBBIX BOJIH CONPOBOXAalOcb NOABIE- 
HHe€M BCHYYHBAaHHA WH HeOONbWIOrO *PoHTaHa Ha MOBepxHocTH BosE. Kon4 
Oa C peaKHMOHHOH CMecbIO MOrpyKavlacb B «yJIbTpasByKOBOL» douTan. O mpo- 
HMKHOBCHHM YJIbTpaSBYKOBBIX BOJIH B COCY]{ CBUJCTEMbCTBOBAIIH ObICTpO (MOUTH 
MPHOBeHHO) BOSHUKAIOWAd JerasaluA O3BYYHBaeMOli 2%KHAKOCTH H NOABIIAIONIA4 
ACH Ha NOBEpXHOCTH XKHKOCTH BHYTPH KOObI pAOb. PaccroaHue peakiHOn~ 
HOrO cocyfa OT u3syuatena 15—16 co. | 

Bcayuae OpoMupoBaHHA peakIHOHHBI cocyy cofepxKan 7r yraa uv 21rB 
B 00 MA qucTHIIMpoBaHHo BoE. Tlocne o3ByuHBaHHA yrouIb -OT*PUJILTPO 
BbIBaJIM Ha BOpOHKe Bioxnepa H NpOMbIBaJIM JMCTHIMPOBAaHHOL BOAO WO OTpH 
WaTebHOH P€aKIHH TPOMbIBHBIX BO] Ha COmepxaHHe Opoma. Konnuecrso upH- 
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SeMMHEHHOTO K YrviIO OpomMa onpejesimH MHKPOMeTOJOM, paspaOoTaHHbIM 
‘Wucrutyte roprowx ucKonaemprx AH CCCP: napecka yrag@ 6—12 mr oKu- 
ieTCH B KBaplleBOH TpyOke B TOKE KHCOpOfa; MpOAyKTH CaKHTAaHNA yaBNH- 
aloTca pacrsopom KOH u H,O,, B Koropom 3atTem onpeyenserca ComepaKanne 
poMa THTpOBaHHeM 110 MeToyy Mouprapya. 


Tadauna 1 


' bpomuposanue AJIHHHONJaAMCHHOPO YJ MOI, JleHCTBHeM yJIbTpa3sByKOBbIX BOJIH = 


ste ; TIpoyoa- To 
gers Bs a| 2 | we | Ac cr He Brg 
Hcxol. yroub — — — — J 04 2, SOM 82 (S6u1 16. 68 — 
Zr yraa u 277 Bre 
B OO MA BOJBI Besospyy.|20 yac.| 0 1,78 Sint || A 2,75 | 50,84 
Me To xe » » 7 muH.| 20 a Oia MA OSme wont 5,79 2,68 
» » Ossyy. | 7 mun.! 20 2,87 TOt 43044 2,89 47,3 
* W° — saara B yriue B Bec. %; A° — 30a cyxoro yrusa B Bec. %; C’ — yraepon B 


‘oploueli Macce yruin B Bec %; H" — Bogopog B ropioueli Macce yr B Bec. %; Brg —Opom 
3 Bec. % B pacueTe Ha CyXOH -yroulb. 


H3 pesysbTaTOB HCCIe{OBaHHA TpHBeJeHHbIX B Ta6s. 1 BUAHO, 4TO 3a 
‘MHH. OpOMHpOBaHHA Ip KOMHATHOH Temnepatype mpucoequHeHO K yruio 2,68 
ec. % Opoma (B pacueTe Ha CYXOli yroub), a IPH TaKOM Ke MpOLOMKUTebHOCTH 
POMHPOBaHHA B TOJe YIbTPa3sBYKOBbIX BOJIH 
7,3 Bec.% Opoma. 3a 7 MMH. 6pomupoBanuA NOUS Sule 
IPH YKa3aHHOli HHTCHCHBHOCTH YJIbTPa3BYKO- — y nopyponanne nauHHonsameHHOro 
LX BOJH IIPHCOeCHHHAeCTCH K YIJIIO CTOJIbBKO yrna mnomq felicTBHeM y.IbTpa- 
pOMa, CKOJIbKO ero IIpHcoesquHAeTCA B Teye- 3BYKOBBIX BOJIH 
tue 20 uac. mpu 0° 6e3 osByunBanusa. Mnpimn 
JIOBAMH, Mpomwecc OpomupoBaHHA MOM jelicTBu- 


Vente IIpogon- | Konugecr- 
M YJIbTPa3BYKOBbIX BOJIH TIpoTekaeT B 160 paz fie 2 SE SO SOS SO 
2 pupos. B | Bec. % (Ha 
bICTPee, YEM B OOBIYHBIX YCJIOBHAX. ouxita mun. | cyx. yroub) 
[Ipouecc xsopHpoBaHusa yrseH HaMH IpOBo- 
\HJICA IPH MeJICHHOM BBeJeHHH B PpeaKUHOH- | 
wii cocyy, raz006pasHoro xmopa—2 nysbippKa be 03By¥- 20 a 
OsBy4. 10 3,48 


a3a B cexyHfy. IIpu Takom cnocobe nponycka- . 20 6’ O4 
[Msi Tasa wepe3 peakIHOHHY!IO cMecb (7 LF JVIHH- 
[OMaMeHHOrO yrs’ B 5O Mi MCTHIHpOBaHHOM BObI) MpHCOoeAMHAMOCH 2,98 
ec.% xgopa (Ha CyxOli yroub) (KOMMYeCTBO XOpa OlpefeAIH 1O OMMCaHHO- 
fy BbIINe MHKpOMeTOy). OHAKO MPOWeHT STOT 3HAYHTebHO YBeJIMUMBAeTCA, 
CH XNOPHpOBaHHe OCYILeCTBIAeTCA B MON€ YIbTPaSBYKOBbIX BOJH (TAN. 2). 
Kak moKka3bipaeT Ta6IMIla, C YBeJINYeHHeM IIPOOJLKHTeIbHOCTH O3BYYHBAa- 
[MA YBeIMUHBAeTCH KOJIMYeCTBO XxsOpa, MpopearupoBaBiero c yruieM. 3a 
0 MHH. B NOe yIbTpasByKOBbIX BOH MpopearupoBano mourn B 2,5 pasa 
ObIUe XTOpa, FEM 3a TaKOM 2%Ke NpOMexKYTOK BpeMeHH Oe3 OSBYYNBAHHA. 
KakoB MeXaHH3M YCTaHOBJICHHOrO HaMH YCKOpeHHA MpoOleccoB rason{H- 
OBaHHA yruell B Tome ybTPasBYKOBbIX BOJIH? MsBecTHo, 4TO yJIbTpasByKO- 
IC BOJHbI OONaatoT JMCMeprupyiouluM eHcTBHeM, OOYCJIOBJIEHHbIM, BepOsAT- 
lee BCerO, MCX@HHYeCKHMH CHJIAMH, BOSHHMKAIOIMMH IIpH 3apO*wKeHHH Hi 3a- 
JIONbIBAHHH KABMTalMOHHbIX IY3bIPbKOB. SHAauHTeJIbHbIe M€XaHHYeCKHe CHJIbI 
ASBHBAIOTCA Take, TO-BHJMMOMY, IPH COBNAaeHHH YaCTOTHI NYJbCaWHH BO- 
HUKAIOULUX NY3bIPbKOB Pasa C YaCTOTOH YAbTpasBYKOBHIX KONeOAHUH (ABICHHE 
ezoHaHca). OHako JIA BbIABJICHHA 3aMeTHOrO JucHeprupyioulero adppexra 
peOyIOTcA JJINTeMbHbIe SKCHOSHIMN yabTpasByKa. [Ip anasiM3e OINMCbIBae- 
{bIX (PAKTOB HEOOXOMHMO CUHTATHCA C BOSMOMKHOCTbIO BOSHHKHOBCHHA, COPIaCHO 
‘ABHTAUMOHHOM 39JIEKTPOXHMHYCCKOH TeOpHH YAbTPasBYKOBbIX XHMHYCCKUX 
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peakunii — BO3MOXxHO NOABJICHHe AKTHBMPOBaHHOrO raovfsa B pesyJbTaT 
AMCCOUMAMHM MOJeKYJ B KAaBMTAUHOHHBIX MONOCTAX, BosmMoxHOcTb Auccouna 
UHH MOJeKyJ HOfa C MOcTeAyIOUIHM ero BOCCTAHOBJICHHEM B MOJe YAbTpasBy 
KOBbIX BOJIH OblJla ycTaHOBeHa elle B 1950 r. (*). Heo6xoqumo Tak>Ke MoM} 
HHTb, UTO B KaBHTalMOHHOH MOJIOCTH B pe3yJlbTaTe paCUeNJIeHHA «aKTHBHI 
POBaHHbIX» MOJIEKYJI BOJbI HM€€T MeCTO MOABJICHHE MPOJYKTOB, OONaaroulny 
OKHCJIAIOWLHM JecTBuem (4,°). 


VMucTHTyT roprouHx HCKOMaeMbIx Tlocrynuno 
Akaylemuu. Hayk CCCP 2 X 1956 


UMTHPOBAHHASA JIATEPATYPA 


15. WH. Jloces, Co6opx. Tp. Bcecosu. 3a0uH. momHTexH. HHcT., 1954. ? M. V.* len 
60p, Yxkp. xum. «*ypH., 18, 3 (1952). *U. E. Onpbununep, Mc. ® KonecHu kor 
pa, LAH, 75, Ne 6 (1950). 4 R.O. Prudhomme, P. Grabor, J. Chim. Phys.) 
Ae oe (1949); M. Haissinsky, R.O. Prudhomme, J. Chim. Phys., 47,,92m 
(4950). 
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Jloxuayn Akaygemun nayx CCCP 
1957. Tom 114, Ne 2 


BHOXHMHA 


H. 11. BOCKPECEHCKAS uw E. ©. 3AK 


O NOPJIOLUEHHH KHCJIOPOJA JIMCTbAMM PACTE HUM 
B PASHbBIX YUACTKAX CNEKTPA 
(IT pedcmaeaexo axademuxom A. JI. Kypcaxossim 5 III 1957) 


Ckopoctb NonawqaHiA B pasJIMYHbIe OpranHyeckHe COeMHeEHHA yruepoya 
JIEKHCJIOTHI, YCBOCHHOH B mpomecce qoTrocnuTesa, HeOJMHAKOBa JIA KO- 
TKOBOJHOBOrO HH JWIMHHOBOJIHOBOrO yu4aCTKOB cleKTpa (H3Houlormyeckoli 
Maun (*). Ocraetch OHaKO HeACHBIM, YeM OOYCJIOBJICHbI STH pasJIHUHs. 
a -OCHOBAHHH HEKOTOPbIX KOCBEHHbIX JAHHbIX MO2KHO AYMaTb, 4TO npuynHoHu 
IACTCH HSMCHCHHE OKHCJINTeCJIBHO-BOCCTAHOBHTeJIBHOrO pe2KuMa (poTOCHHTe- 
PpytouWlHx KJIeTOK B pda3JIHYHbIX YCJIOBHAX OCBeLIeCHHA. YcuJIeHHe CHHTe3Aa 
JiKa WH AMHHOKHCJIOT, HAKOIMJICHHE B 

MTCJIbHBIX OMbITaX OprannyecKux Ta6uuna 41 
[COT HW CABHT KOMMCHCAUHOHHBIXNYHK- = Baysnne cueKtpasbHoro coctaBa cBeta Ha 
B POTOCHHTe3a B CTOPOHY Oosee BbI- xKonnyecTBo norsomeHHOrO KHCNOpOfla (B JT 
KHX OCBeHI€HHOCTELi B KOPOTKOBOMHO- Ha 10 cm? ancToBoli noBepxuoctu B 1 uac) 
IX myuax (2,3) 3acTaBaneT mpe_nono- 


HTb, YTO B 9THX YCJIOBHAX HMEECT MeEC- Kpac- | Cunuit | Temno- 
: Pacterne Hb CReT Ta 
) YCHJICHHE OKHCJINTEJIbHbIX MpOWeccos, cet 
JTOPCe MOXKET ObITb CBA3AHO C AKTH- . 
MIHEH NOTNOMeHUA KACMOPO}a NHCTOM. — 765 mays Fier Mere rie 
—B uactosujeh padote cyenana no- » > 17,0 | 42,0 | 45,4 
Cediaeum pictum 35,0 43,0 33,4 
ITKA IIPAMOFO H3M€PeHHA CKOPOCTH  Aspidistra elatior 22,0 | 52,0 | 22.6 
PNOWLEHHA KNCMOposa ucTbAMH B_ Pandanus veitchil SAGO EO 


)POTKO- H JWMHHOBOJIHOBBIX JIy4aXx. 
_ Pa6ota npoBoyusach B ABYX yyacTKaX cneKTpa u3nom0rMyecKoH pajua- 
i: 400—580 mu («cHHHH cBeT») u 580—700 mu («Kpacubli cBeT»), McrounuKu 
BeILe€HHA H CBETO*HJIbTPbI B OMbITaX OMMCaHb! pauee (*°). CpaBHeHHe aKTHBHO- 
uM mornomenua O, JHCTbAMH B Ppa3HbIX YCJIOBHAX OCBeLCHHA (TeMHOTA, 
JACHbIM HW CHHHH CBeT) MpOH3BOANNOCb MaHOMeTPH4eCKHM MeTOJOM, B all- 
ipate Bap6ypra mpm 25°. Buijenstoulanca CO, normomanacb 5%-m NaOH. 
Jina mpsmoro onpeyeleHHA CKOpOCTH NOPIOMeHHA KHCMOpOfa JHCTbAMH 
| CBeTy HECOXOJHMO ObIO HCKIIOUNTb CPOTOCHHTe3. OAHAKO HaM He yfaJOcb 
TIOMOM[bIO AOB BbIKJOUHTb TMOMHOCTbIO Y 3eJICHbIX JIHCTbeB (POTOCHHTES, He 
Tparuban Abixanua. [losTomy, B KaveCTBe OMbITHDIX OObEKTOB MbI BbIOpaJH 
'\—15-[HeBHbIC STHOJIMpOBaHHble MpOpocTkH KyKypys3bl (Zea mays), a TakxKe 
CXJIOPOWJIbHBIe YYACTKH JIHCTb€EB HEKOTOPbIX M€CTPOJMCTHBIX (opm pacTe- 
i*: Codiaeum pictum f. Wellingtoniensis, Aspidistra elatior, Pandanus 
itchii hort. J[Ba nepBbrx OCObeKTa HMeIH XeJTHIe JMCTbA, Ba BTOpble — 
mpie. Tepe, OnmbITOM JINCTbA TeCTPOMHCTHBIX paCTeHHli HAXOJHJINCb B OOBIYHEIX 
JIOBHAX OCBeIeHHA, Ha pacCeAHHOM CBETE. 
_B nepsom onpite cpaBHuBaJl0cb MOrOWenve KHCOpoOsa Ha KpacHOM H CHHEM 
eTe OMHaKOBOM HHTeHCuBHOCTH (30-10% spr/cm?-ceK) H B TemHoTe (TaOa. 1). 
3 JIAHHBIX, IPHBeJeCHHIX B TaOm. 1, ACHO BHAHO, UTO Ha KpacHOM CBeTe H B 
MHOTe TormomeHve KuCMOpo_a Oba upakTuyeckH oOHHaKOBO. I[]lo-HHOmMy 
jl CeO JIHCTbsA Ha CuHeM cBeTe. BaTomcsyyae ToriomleHue KHCOpOfa ObIIO 
AUHTebHO BbIIe, YEM Ha KpacHOM cBeTe H B TemHoTe. Kpubpie (pic. 1) no- 


* ABTOPbI MOJIb3yI0TCA CTYYaeM BbIPaSHTb MPH3HATebHOCT I. B. Muxewnny 3a lpe,ocras- 
1H HM JIA OMbITOR NHCTbeEB HEKOTOPBIX MeCTPOJIMCTHBIX pacTeHHht. 


Ka3bIBaloT, UTO YBeIMYeHHe WHTeHCHBHOCTH KpacHoro cBeTa Jaxe B 10 pa 
He H3MeHAeCT CKOpOCTH orsoulenua KucMOpoya. Ha cuHem xe OHA Herpe 
pbIBHO. pacTeT ‘Cc YBeJIHYeHHeEM MHTeHCHBHOCTH cBeTa. Eciam WA 30: 1¢ 
apr/cm?2-ceK. HaCHHeM cBeTe OHa Oblia BbIe B 1,5—2 pasa (TaOn. 1), TO mp 
70-108 spr/cm?-cek pasHulla C KpacHbIM CBeTOM cocTaBuIasla ye 3—5 pag 
Bonpoc © felcTBHH CBeTa Ha JbIXaHHe HeMOTOCHHTe3HPYIOWMNX  TKAHe 
H OpraHoB pacTeHul uMeeT jlaBHioio HcTOpuio. HavOonee momHoe SKcHepHMes 
TaJibHOe OCBeUIeHHe STOT BONpOC Halle B pé 
6otax (45), KOTOPbIMH YCTaHOBJIeHO, 4TO be 
I[BCTHbIe TKAHH HEKOTOPHIX pacTeHHH JJIMTebHG 
BPe€MA BbIepKaHHbIe B TEMHOTe, IPH MOMeLIg 
HHH Ha CBeT HaUHHaIOT AKTHBHO TOrsomlat 
KHCIOpOR HW BbI,eIATb yraekucnoTy. AKTHBAaLy 
HaOmofasacb Mp JeHCTBHH OIMW2KHETO YJIbTpA 
dbuoseta (380 my.) wu tusHOMOrHYeCKOH payuallAl 
400—580 mu. OTBercTBeHHbIMH 3a akTHBAlay 
ABTOPbI CUHTAIOT CHCTeMbI, TMOPJIOWalOlWlHe CBS 
9TOrO yu¥acTKa CMeKTpa, B MepBytO Ovepesb K 
poTuHonys. Oqnako moyqpoOHee Bompoc 91€ 
MMH He ucceqoBamca. Kak yka3bIBaJlOcb Hall 
OObEKTHI OTIMVAIHCh 10 uUBeTy. I[Ipomepst 
cnekTpodotomerpe C®-4 cnekrpa norsoulenH 
CIMPTO-alleTOHOBOW BbITAKKH H3 JIMCTbeB TMOKA 
3aJIM, UTO XKeJITLIE JIMCThA (9THOMMPOBAHHBIl 
JIMCTbH KYKypy3bl uv Codiaeum) nlormonyaidl 
B OOaCTH KapoTHHOHAOB 45—55% cBeTa, | 
“0 80 120 spefonecee TO BPCMA KaK OewbIe JHCTbA—mMenbiue 10%) 
HecmoTpx Ha TaKwe pa3iHuHA B conep karl 
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Puc. |. Horaomjenne Og mHcTbs- . 
MK TIpH ocBelleHHa Kpacusm u  S4POTMHOHJOB BCE OObEKTHI HCCIeOBaHHA Off 


CHHUM CBCTOM pa3uIHWHO MHTeH- HAPYXKHIM SHAYHTEIbHY!O AKTHBALMIO OPO rt 
cupuoctH. /—580—700 my, HHA KHCAOpOfacHHHM CBeTOM, IpHueM mMpeHMy 
//—400—580 my. J—Aspidistra, yeers quid pacTeHHl, OoraTbix KapOTHHOUAa ‘| 
2 — Zea mays, 3 — Pandanus 
3aMeETHTb He yamocb. SHauHT, He TOJIbH) 

KaPpOTHHOMJbI OTBETCTBCHHbI 3a AKTHBAIMIO NOPIOMeHHA KHCIOpOsa. 
Panee, OObACHAA BO3MOXKHbIM M€XAHH3M JICHCTBHA KayecTBa CcBeTa Ha TI ii 
yYCBOeHHA yrslepofa B (OTOCHHTe3e, MbI yYKa3bIBaJIH, UTO IPHuMHAa HaGOMaeMbih 
pasJIMUHH BOSMOKHO 3aKIOUaeTCA B TOM, YTO B YCJOBHAX HAllMX OMbITOB cHHe 
cepeT (400—580 my) mormomjaeTca He TONbKO XJIOPOPHJIOM, HO U KapOTHHO} 
amu, a TakKKe WHTOXPOMHOH Hu (PaBHHHOH CHCTeMaMH, T. €. HEKOTOPbIMM Teff 
MHHaJIbHBIMH OKCHa3samu. B clyuae KpacHOro CBeTa aKTHBallHA 39THX CHC el 
uckuoyaetca (7,°). Yuacrue PuaBOMpOTeMHOBbIX OKCHa3 B OKHCIHTEJbHBIM 
mpoleccaxX, AKTHBUpyeMbIX CHHHM CBeTOM, HaOOfauH HeKOTOpBIe necuieniy 
patemH (°,”), YkKasaHHl %e OTHOCHTeJIbHO BO8MOXHOrO yyacTHA Apyrow Ky 
HeYHOH OKCH)(a3bl — WHTOXPOMOKCHa3bl — B Wpolecce akKTHBALMH rorxomteHl 


! 


KHCOpOfla CHHHM CBeTOM y pacTeHHH, MbI He BcTpeyamu. B To xe Bpema TOM 
saideTcah BCe OobUIe paOOT, YKa3bIBAIOWIMX, YO IWHTOXpOMHaA cCHCTeMa, | 
nocleqHerO BpeMeHH CYMTABIIAACA OTBETCTBEHHOH TONbKO 3a MIpOMecc [bIxé 
Hs, IpHHHMaeT KakOe-TO yuacTHe B peakiuax (borocuntesa (* 1°), Oro Teh 
Oojee BepOATHO, YTO B NOCMeqHee BpeMA OOHapyxeHO ropasqo Oomee MIMpPOKE 
paciipocTpaHeHHe UMTOXPOMHOH CHCTeMbI Y BbICIUIMX PacTeHHH, 4yemM 93TO ped 
nomaranocb panee(™,’”). B cBa3H C STHM MBI NOMBITaIMCb BbIACHHTH yuac re 
WHTOXPOMHOW CHCTEMbI B aKTHBAUMH MOPOMeHHA KUCMOpOsa CHHUM IBeTONS 

B I cepuu onpirop B KayecTBe HCTOUHHKA WMTOXPOMOKCHasbl Oblia HCHO 
30BaHa CYCIICH3HA 3eJIEHbIX HM HESCJICHbIX JIMCTbeB KYKYPYy3bl H aCMHUCTPH 
JIuctba pactupasuch BhocatHom 6ydepe pH 7,17. K 3,5 ma cycnensun (0,561 
CbIporo Beca JIMCTbeB) MOOaBIANIUCh WATOXpoM C Hu ruApOxMHOH; B OTPOCTE) 
cocyquka BHocuich 20%-H NaOH jna normomenua COs. Onpits: npoBoquanal 
upH 25° 8B cpaBHeHHHH KpacHblit CBeT—TemHOTa Hu CHHUi cBeT — TeMHOT# 
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KpacHbli H CHHHM CBeT BbIPaBHHBaHCb 0 KOJIMYeCTBY Naame SHeprHuH. 

M3 qannbix Ta6n. 2 BUAHO, UTO KaK y 3eNeHOIi, Tak H y HeseyieHol cycneH3HH 
Oa py2KeHa WH TOXPOMOKCH asa (CM.BapHanT «TemHOTA»). JleficTBHe ee AKTHBH po- 
saJIOCb CHHHM CBeTOM. MutTe- 
JECHO OTMETHTb, TO 9Ta 
IKTHBallHA OKasaslacb OOJIb- 
ue y 3@JIGHbIX, CM Y He- 
eJICHbIX JIMCTbeB,— (pakT, 
OTOPbIM CBUETEIbCTBYeT O 
OM, 4TO JaHHbIe 10 aKTH- 
SAUL ~TOPIOUeCHHA KHCJIO- 
Oa, MOJYYeHHbIe Ha He- 
EJICHbIX OObEKTAX, MOXKHOC 


ea Our wan ae: 


AKTHBHOCTb WHTOXPOMOKCHAA3bl B pa3HbiX 
CBE eHHA 


yCJIOBHAX 


KoumuectBo O», normonjenHoro 
3a 30 MHH, 


Pacteuue 


CHHHH CBeT KpacHbIli CBeT TeMHOTa* 


ppa | 3% ppa | 3% 


B pw 

[OJIHbIM OCHOBAHHE€M OTHEC- 
WH K 3€J@HBIM H TOBOPUTh §5,., mavs | 
16 HUCHTHUHOCTH CHCTeM, seneHbie wHcTba | 44,6 185 _~ =— 24,4 
= a = 9 
WaCTBYIOWHX B 3TOM TIpo- gee fides. | 4 39.3 
lecce. Tro KacaeTCA KpacHo- stHonmp. suctba| 95 117 pak 80:7 
OCBeTa, TOCCTECTBEHHO, YTO at se hy bed kt ied 6954 

spidistra elatior 5 ~_ — 85,4 
KTHBaUHH IWHTOXPOM OKCH- 3eJIeHbIe JIHCThA — — 49,4 81 * 60,8 
-- —_ 51,6 71 dent 
a3bl TaM He OOHAPyKeHO, Pa ke te 90.0 | 122 Re = 73.6 


[OCKOJIbKy OHA He UMeeT 
‘ONOC HOrOWeHHA B 3TOH 
OactTH. 

la BbIUIGHEHHA J[e@ATEMbHOCTH OTJCJIbHBIX OKCHJa3 B HeMOBpPerxk]eHHOM 
ucte OblI HCHOMb30BaH TakxKe a3H] HaTpHA. Sy, B KOHWeHTpauH 0,002 mon. 
HHUIbTPHPOBaAICA B SITHOMMPOBAHHbIe 
JIHCTbA KYKYPYS3bl (KOHTPOJIb —HH(HJIb- 
TpauHA BOOK). OnbiTbr MpoBoumucb 
B CpaBHeHHH: KpaCHbI H CHHHK CBeT, 
BbIPABHeHHble 110 9HeprHuu (Tabm. 3). U3 
—  J\aHHbIX TaO. 3 BHJHO, TO JeHcTBHe 


* TipuHato 3a 100 %. 


{3 Outs ano 


leictBue NaNg Ha norsiouleHHe KHCJIOpo- 
a JMCTbAMH B PasSHbIX YCIOBHAX OCBeLLeHHA 


apHaHT OMbITa 


KonuyectTBo Oz, NorsomjeHHOro 
3a 60 MHH. 


KpacHblii cBeT cHHHH cBeT 


a3vjia HaTpHA CHHMaeT aKTHBaUHIO 10- 
PJIOMeHHA KHCMOpOa CHHUMCBETOM BCce- 
rO JHIlb Ha }/, (360 4 252%). OueBuyHO 


OcTaBUIaACd AKTHBaWHA MpHXOMHTCH Ha 
JOJO KAPOTHHOM JOB HU (MaBONPOTeHHOB, 
ae MOCKOJIbKY a3H]{ HATPHA NOJaBsAeT ak- 
252 THBHOCTb IHTOXPOMOKCHa3bl H NOHpe- 
HOJIOKCHa3bl, He 3aTparMBaa (paBonpo- 
TeHHOBbIX OKCHa3 (1°), Ha KpacHoM cBe- 
Te MOfaBseHHe [bIXAHUA MOMKHO OTHECTH 
1 CUeT OTPaBJICEHHA NOMMPeHOMOKCHAAsbl H H€AKTHBHPOBaHHOM CBeTOM IMTO- 
DOMOKCHasbl. TakuM O0pa30M, H 9TOT OMBbIT CBHJeTebcTByeT 06 yuacTHH 
ATOXPOMHOM CHCTeMbI B AKTHBUpyeMOM CHHHM CBeTOM TOrmoujeHHA O, JIHCTOM. 

Oyuako HavOouee IPAMbIM J[OKa3aTeIbCTBOM Yy4aCTHA WHTOXPOMOKCH{a3bl 
3TOM IIPOMecce ABAAIOTCA ONBITLI C OTPaBJIeHHEM ILMTOXPOMOKCH{a3bl OKHCbIO 
rmepoga (1°), IIpu pa6ore c CO mpi ynorpe6AnH HeMOBpexkeHHbIe Oecxs10po- 
AJIbHbIC JIMCTbA pacTeHHi. OnbiTbl IPOBOAHJIHCb MAHOMeTpHYeCKHM METO]OM, 
annapate Bap6ypra. Ilocme 4acoBbIX KOHTPOJIbHbIX H3MCHEHHH, B COCYHKH 
yoLycKasica TOK 80% oKucH yrmepoqa B cmecH c Boszyxom. Uepes 40—60 mun. 
AUMHAJIHMCb BHOBb 3aMepbl MOrOMeHHA KHcNOpoya. JlaHHble NpecTaBJeHbI 
Tao. 4, 

Mur qonycKanu HeKOTOpble OTCTYMIeHHA OT OOMENPHHATOH MeTOAHKH TIpH 
16oTe c CO B KauyecTBe Aa JIA WHTOXPOMOKCHJa3bl, KOTOPbIe MOPIH MPH- 
CTH K YMCHbIUeHHIO adipekta. Tem He MeHee, MOJIyYeHbI YeTKNE aHHbIe. [Ipu 
icrBuH CO B TeMHOTe MOfaBeHHe AbIXaHuA JOcTHTaNO, B cpeqHeM, 50%, 
1 CBeTy 2%Ke OoMbWAA AOA yrueTatoulero appeKTa CHUMawAaCb. ITO YKasbIBaeT 


pun | 3% ppa | 3% 


100 
100 


56,9 
26,7 


15,8 
10,6 


KoHTpouib 
NaN, 


Tlogapnuve gbixaHHa NaN, cocTaBulo B KpaCHOM 
eTe 33%, B cHHeM — 53%. 


| JAH, v. 144, Ne 2 


Ha HasIM4He y HAaWIMX OObEKTOB AKTHBHOM WHTOXPOMOKCHJa3bl M Ha ee Oo/bLLyI0 ) 
pOJIb B AKTHBALHH MORIOWEHHA KHCMOPOa CHHHM CBETOM. HepoccTaHoBJeHHad 
Ha CBeTY JOA AbIXAHHA OMMKHA ObITb OTHECEHA 3a CUCT NOMHPCHOMOKCHA3bI, | 


KoMMleKc KOTOpolt c CO se poroakTuBeH (7%). 
Tadauna 4 


JlehictTBue CO na norsmoujeHne KHCJOpOLa JIMCTbAMH B TCMHOTE H Ha cBeTy 


TlormoujenHe Og B pw 


9 
na 10 cm? MoBepxHo- 7o MOdaBJeHHsA 


cTH stucTa 3a 60 man. |7o aKTHBa- AbIXaHHA 
BapnaHT ILHH _CBeETOM 
PacteHHe ombita norsioueHHA 
Oz TeMHO- 
TeMHOTa | CHHHM CBeT a cBeT 
Zea mays KOHTPOJIb 13,1 28,8 220 
STHOHPOB. JIHCTbA 7,0 25,8 47 14 
KOHTfPOJIb Zee 50,7 253 
(ee) 8,2 26,2 33 15 
Codiaeum KOHTPOWIb 9,1 225i 249 
. co oe 15,1 66 34 
KOHTLOJIb 41,5 25,8 224 j 
; CO 5,8 22,3 50,0 14 
Aspidistra | KOHTPOMb 43,7 2252 162 
CO 7,6 16,4 45 28 
Pandanus KOHTPOJIb 30,6 72,6 237 
15,2 RAine 50 2 
KOHTPOJIb 41,5 Boao 282 
CO 4,9 25,3 58 23 


x 

Ha OcHOBaHHH MOyYeHHOrO MaTepHala MOX%KHO POBOPHTb O CylecTBOBAaHHH 
pa3sIMuHi B OKHCJIMTeJIbHO-BOCCTAHOBHTEJIbHOM PeXKHME JIA JIMCTa, OCBellae- 
MOFO KOPOTKOBOJIHOBbIM HJIH JJIHHHOBOJIHOBbIM CBeTOM. B HallMx OMbITaXx 3TH} 
pa3IMUHA BbIPAKaIHCb B HEOJMHAKOBOH CKOPOCTH MOPJIOWeHHA JIMCTOM KH- 
cmopoya. OTBeTCTBeHHBIMH 3a YCHJIeHHe MOPIOWeHHA KHCIOpOfa B CHHUX\ 
Jy4aX ABIAJIHCb, OUCBHAHO, KAPOTHHOHAbI WH KOHEYHbIC OKCHa3bl — bsaBonpo-| 
TeHHbl, a TaKKe WHTOXPOMHAA CHCTeMa. XOTA H3MeEHEHHE CKOPOCTH MOrTOMe- 
HHA KHMCOpOfa HeMOcpeACTBeHHO KOHCTaTHPOBaHO Ha He3eJICHbIX OObEKTAX, 
O]HaKO H3MCHCHHE OKHCJIHTeJIbHO-BOCCTAHOBHTCJIbHbIX YCJIOBHHM Ha6mOaeTcsl 
H [IA 3EJICHbIX JIMCTbEB, MOCKOIbKY BC CHCTeMbI, YYaCTBYIOIWe B STON peak= | 
IHH, TIPHCyTCTBYIOT B 3@JI€HbIX JIHMCTbAX H, KAK NOKA3aH OMNBITHI C WHTO- 
XPOMOKCHJa30H 3eeHOH CYCIeH3HH JIMCTbeB, MOryT ObITb BECbMa AKTHBHBIMH. 

TakHM OOpa30M, MO2KHO IIpeMOO%KHTb, YTO B OCHOBE YCHseHHA MOrmOMe-} 
HHA KHCMOpOfa Mp OCBeLeHHH CHHHM CBeTOM Jle%KHT (OTOXHMMYECKAaA peak- 
IMA—NOPIOUleHHe CBeTa STOTO y4acTKa OTOAKTHBHbIMH (bepMeHTaMH J[bIxXa- 
TeIbHBIX CHCTEM, a TAKXKE, OYCBHAHO, H KapoTHHOMJamu. B pesysprate (oro 
XHMHYECKOH peaKUHH, MOCTAaBAAIOUeH JONONHHTeENbHYIO 9HEPHlO yKa3aHHbiMh 
CHCTeMaM, JOJIKHA HMeTb MECTO HX akTHBalluaA. B Hatem cmyyae STO O6cCI10S- 
T@JIbCTBO, NO-BHAHMOMY, H CHOCOOCTBOBasIO YCHJIeCHHIO TOPIOWeHHA KweTKOU! 
KUMCNOpoqa, KaK aTMOCepHOrO, Tak H OOpas0BaHHOrO B (oTOcHHTEese. 


Vuctutyt dusnoioruu pacrenuit um. K. A. Tumupssesa Ilocrynuso 
Axajlemun HayK CCCP 5 III 1957 
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BHOXHMH #1 


KK. A. MEJBEJEB 


PACHIPEJIEJIEHHE MEYUEHHDbIX S* BEUIECTB CEMAH ®ACOJIN 
B BEJIKAX WH OPFAHAX PACTEHHH HOBOrO NOKOJIEHHA 
B TEYEHHE BCEFO MNEPHOJJIA HX PA3BUTHS 


(ITpedcmaeaexo axademuxom A. H. Onapunoim 4 III 1957) 


OObIuHbIe AHAHTHYECKHE METOJbI He JalOT BOSMOXHOCTH MpOCMeAUTh cybOy 
‘MaCHOrO MHTaTeJIbHOrO MaTepHalla CeMAH, BbIACHHTb, HpOHCXOQMT JIM ero 
2pepacnpeyeseHHe M@XK]Y BHOBb OOpasyIOWHMHCA JIMCTbAMH UM penmposyK- 
[BHbIMH OpraHaMH paCTeHHsAl HJIM 2Ke OH OCTaeTCA B TEX OpraHax, Ha MOcTpolky 
TOpHIX Obl H3pacxoOBaH pH upopactanuu. Bmecte c Tem nupeqcraBsser 
ATepec HW BONpOC O TOM, KakaA YaCTb HCXOMHOPO OeKOBOFO CEMEHHOMO MaTepHaua 
\cpeqOTOUHBaeTcA B OeKaX CeMAH HOBOrO MOKONeHHA. MeccneqoBanua cyfbObI 
/TIpeBpalileHHi 3anacHbIX BeleCTB CeMeHH B OHTOreHe3e€ MOryT HMeTb HeKO- 
)poe 3HAGeHHE JIA pHa pasqeOB PH3HOJOrHH WH OMOXHMHH pacTeHHi, rene- 
KH H CcemeHoBoycTBa. MccneqoBaHve MpOBOJHJIOCb M€TOJOM MeUeHbIX CeMAH, 
JIYYCHHBIX OT pacTeHHH, CCOpMHpOBaBLUHXCA Ha MHTATeIbHOH cmMecH, coyep- 
aleH TOT HJIM HHOH pafHOaKTHBHbIM H3O0TOM, HO BbIpallMBaeMbIX, B CBOIO 
fepeyb, Ha OObINHOH HepaHOaKTHBHOH MHTaTesIbHOH cmecH. B KauyecTBe 
oTONa H36paHa paqvOakTHBHaA cepa, BXOJAMLad PIaBHbIM OOpa3som B CocTaB 
JKOB C€MAH, B BHAY TOrO, YTO OHA HMeeT NepHO MOMypacnaya, conocta- 
IMbIH C JJIHHOM BereTalMOHHOrO MepHOa OAHONeTHHX pacTeHul (87 quel). 
anOoslee MOAXOALLHM PAaCTHTEJIbHbIM OOLEKTOM JIA TAKOH paOOTb! MOTYT CuJLy- 
UTb HEKOTOPbIe OAHONeTHHeE OOOoBbIe Oarofapx HX KPYMHbIM CeMAOJIAM, 
KallJIHBalollHM 3H@UHTeJIbHbIe KOJIMYECTBA MCUYCHBIX OeJIKOB, H CpaBHH- 
*JIbHO KOPOTKOMy BereTallHOHHOMy MepHogy. Huxe nyOHKyoTCH aHHple, 
JIVYCHHbIe B TOM HallpaBJeHHH JIA pacTeHuH dacouu. 

JIletom 1956 r. B HeCKOJbKHX BereTallMOHHbIX cocyyax Murtuepmuxa Opin 
OBeJEHbI JO CO3peBaHHA BOCeMb pacTeHHHi (acoMM, BbIPOCIIHX Ha MHTaTeMbHOH 
mecu Tenbpurena Jin WecuaHbix KyJIbTYp, K KOTOpOM pH HaOHBKe COCyOB 
Ila OOaBeHa paywOakTHBHaA cepa B KomHYecTBe | M Cu coBMecTHO c | r 
yabaTos. TlorHB cocyOB MpOBOAHVJICA JMCTHJJIMpOBaHHOH BOJON, HW yeIbHant 
<THBHOCTb Cepbl B [IMTATeJIbHOH CMeCH MNOJepxKHBaIaCb Ha MOCTOAHHOM 
0BHe. B JHCTbAX Y]esIbHaAH paMOaKTHBHOCTb Cepbl HECKOJIbKO CHH2KAasaCb 
/pesysbTaTe aCCHMHJIAUHH paCTeHHAMH CePHHCTOrO aHrHApHa, KOTOPbIM 3a- 
JASHEH TOpOscKo Bosqyx. PacTeHHx Pa3sBHBaNHCb HOPMAJIbHO, HM He OblIO 
MeUeCHO HHKAKHX palMallMOHHbIX NOBpexjeHHH. K KOHILy COspeBaHHA Cc pacTe- 
Mi Obim0 co6pano Gouee 190 xopouio chopMupoOBaBLINXcA CeMAH — Y]leJIbHaA 
JMOaKTHBHOCTb Cepbl B HHX Oblwia paBHa 82,5% OT HCXOAHOH yJebHON pa- 
OaKTHBHOCTH MHTaTebHOrO pacTBopa. I]pu MpHHATHIX HaMH B JaHHOM OTIbITe 
IOBHAX H3MepeHuA (B YaleyuKax TWIOWabIo 4,5 cm? Ha paccTosHHH 10 mM 
> OKHa TOpyoBoro cyeTuHKa T-25-B@JI) oOmasn paywoakTHBHOCTb CeMAH K 
DMeHTY UX HOBOrO noceBa (yepe3 2,5 mec. nocme c6opa) Obilma paBHa 40— 
) Tec. umu/mMun Ha | cema sBecom 0,25—0,40 r. Taka paqMoakTHBHOCTh 
Iman Obima BHOMHe AOCTATOUHOM Ayia TOPO, YTOObI yyecTb ee B Opranax pacTeHuhi 
BOrO NOKONeHHA B TeyeHHe BCero NepHoya HX pasBuTHA (80 jHeH). 
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iCJIOTOH, OTMBIBaJIHCb H CYIIHJIHCb 


CHMpTOM HW 9cupom. BBuyy MaJibix KOWH- 


CTB O€JIKa B HEKOTOPbIX MmpoOax JA H3MepeHHit yAembHOli PpadOakTHBHOCTH 
IKOB HCHOb30BAaINCb JaTYHHbIe yaleykKH Masoro dopmarta (0,63 cm?). Pac: 


Thl YJCJIbHOH payuoakTHBHOCTH 
JIKOB MpOBOJHIHCb TO yxe 
MCaHHOH panee meToyquKe (?). 
eCKOJIBKO pacTeHHH BTOpOH mpo- 
I HCNOMb3OBaHCb AIA NoOmyyue- 
[dq pauoaBtTorpados (puce. 1). 
AHHbIM OMbIT CpaBHHBaJICA Cc 
HTPOJIEM, B KOTOPOM u3y4asica 
ipakTep pacnpefenenua S*> (B 
)pMe MeTHOHHHA) B pacTeHHAXx 
JM BHEC€HHH H30TONMa B 30HY 
ypHeH (pue. 2). Pesynbtatoi 
pBOrO ONbITa CYMMHPOBaHbI B 
On. 1 wu 2. Lupe npegzctaBaa- 
Tr coool cpequee H3 2 u3MepeHHii 
Id KaKOFO H3 COCYAOB. 
Anau3 TNOJJYYeHHbIX JaHHbIx 
BBOMACT CeNaTb pA 3aKs1oye- 
i O XapakTepe MexopraHHoro 
MeHa CepycosepxallHx coequ- 
HHH B pacTeHHax. IIpu no- 
‘YIVIGHHH MeYEHbIX CyJIb*PaTOB 
MeTHOHHHA B pacTeHHA yepe3s 
IPHEBYIO CHCTeMY 3TH BeLLecTBa 
AKaNJIMBaloTCA TaBHbIM OOpa- 
M B MOJONbIX  pacTyLLHx 
acTbax (1-8). KontpompHple Ha- 
HOJCHHA 3a NMOCTYMIeHHeM B 
ACOJIb S*°-MeTHOHHHA Yepes KOp- 
1 B YCNOBHAX JaHHOrO OMbITa 


Puce. 1. Pagqnoasrorpah dacomu Meca4yHOro BO3- 
pacTa, BbIpalleHHOH H3 CeMAH, cosepKallHx pa- 
JHOAKTHBHYIO Cepy 


1Ka3asiH TAaKYIO Ke 3AKOHOMEPHOCTh (pH. 2). PaquoakTHBHble BelllecTBa CeMeHH 


ACK OJLYIOTCA B MepBbI NepHoy pocta 


, KOrla MOJIOAbIMH, pacTyHWLMMH OpraHaMu 


<A3bIBAIOTCA MepBble JIMCTOUKH, KOPHH UM CTeOesIb, COCpeOTOUHBAIOMIHe B CBOeEM 
CTABe OCHOBHYIO Maccy paf\HOaKTHBHOH cepbl. [locmeqyioluyne ApPycbl JIMCTbeB 
pasylorcA 3a CueT BELLECTB NHTATeJIbHOrO pacTBOpa HM OTTOKA MeYEHDbIX BEILECTB 


Ta6Omauna 2 


Y esbHad PasWoakTHBHOCTh OeKOB OpraHoB dbacoM NO (tasaM pa3sBuTHA 
(B HMM/MHH Ha 2 mr cyxoro OeuIKa) 


@a3sbi pasBuTHA 


O6nexT 6y TOHH3a- nlouHaa spe- 
ceMeHa IIpOpocTKH uA UBeTeHHe co3peBaHHe JIOCTb 

Mcxoyuple cemeHa 1017 | 
Kopi 020 405 284 330 = 
4 mapa JjucTbeB 708 045 506 406 — 
Cre6.1H 702 470 268 219 — 
2-H sucT 440 318 337 179 — 
3-4 AHCT — 308 242. 160 — 
4- MHCT — 198 212 — 
D-H JHCT _- — — 104 — 
CoupetTHa 386 183 190 
Boop 160 
CTBOPKH 3peJIbIx 

6060B 125 
CemeHa HOBOrO — — — -- 

NOKOJeHHA 194 
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“3 OpraHoOB HepBo rpynibl. YAebHad paWOakTMBHOCTh OeKOB H CYXOrO Be# 


UleCTBA ABJIAeETCH. WOKa38aATeJIEM COOTHOMeHHA 9THX HCTOYHHKOB cbopmoo6paso- 
BpaHHaA. VinTepecHO OTMeTHTb B 
CBA3H C 93THM, YTO CH KeHHe 
yAeMbHOK aKTHBHOCTH O€JIKOB 4ilj 
pajMOaKTHBHOCTH Cyxoro BellecT 
Ba 3a CUeT HCMONb3SOBAHHA CYJIb- 
(baTOB HTaTebHOrO pacTBOpali 
OKa3bIBasIOCb MHHHMAJIbHbIM B 
KOPHeBOH CHCTeMe, KOTOpad ae | 
aCb OCHOBHBIM IMpOBO,HHKOMP 
cepycojlepkallnx coeMHeHHE 
nouBbl. Henpeppipupili TOK «Oa 
JlaCTHOH» Cepbl Yepe3 MPOBOAALL YOK 
cucTeMy KOpHeH NOYTH He CHHKad 
ee pajyuoakTuBHocTH. Mexyy Te "N 
OKa3aHO, 4YTO BHECeHHbIe B 30HYh\ 
KOpHeH OpraHHyeckHe (OpMbI Ceq 
Pbl, HAMPHMep MeCTHOHHH, CBASBI+): 
BalOTCA PIaBHbIM OOpa30M B KOp= 
HeBOH CHCTeMe H HCIIOJb3YIOTCHh 
3\eCb IHX CHHT€3A KOPHEBbIX Oe} 
KOB. Cyib(aTb 2%e claOO CBABBIH}, 
BaJIHCb B KOpHeBoH cucTeme (1,7 4), 
B onpite, tpecTaBsIeHHOM Hai 
puc. 2, paqwOakTHBHOCTb cyxorok 
BeleCTBa KOpHeH uepes 30 ac.) 
mocie BHeCeHHA B cocyybr S34) 
MeTHOHHHA (428 wCu) mpeBbilliasl 
TaKOBY!IO B JIHCTbAX | sapyca BE 
260 pa3, B WHCTbAX 2 sipyca Bh 
39 pas u B s«ucTbax 3 spyca B8 pas. B cBa3H C 3THM OYeBHAHO, 4TO 
B YCOBHAX Hallero OlbITa 43 MHTATebHOrO pacTBOpa cepa TocTyMasa B HeEOp= 
raHHYeCKOH (POpMe H MpPOABHTalach B HaI3eMHbIC OpraHbl, He «epeMelMBaAchy} 
c cepycofep2xKallHMH COeHHCHHAMHM AKTHBHOH NpOTomsasMbl KOpHeH. KarKypiit} 
HOBbIM OpraH pacTeHHA COfepKaJl B OOJbUIMHCTBe CuyyaeB OeIKH C MeHbIUeH|) 
YH€JIbHOM AKTHBHOCTbIO, YeM TipeWecTBYIOMIHH, Oosee crappili opran. McKaw-} 
yeHHe COCTaBJIAIOT COWUBeETHA B Hadasle HX OOPas0BaHHA HM 3pesble ceMeHa, CO} 
cpeqoTounBalollne B ceOe, HECMOTPpA Ha peyUMPORaHHoe MOLOOOpasoBannue, | 
nouTH 30% payWOaKTHBHOCTH WCXOJHbIX cemaH. YyenbHaa pannoa x ibaa 
OeJIKOB H Cyxoro BelllecTBa OOOOB NpH CO3speBaHHH He MOHMXKaNacb, a MOBbI-} 
Waslach. ITO CBHJeTebCTBYeT OO OTTOKe B ShOpMupyloulMeca cemena npony tay 
pacnaya OeKoB u3 1 Apyca MHCTbEB, OOMAaIOWHX OTHOCHTEIbHO GOee BhICOKOM 
pawMoakTHBHOCTbWO. Ecam MpusnaTb, 4TO NepHoy nNowyoOHOBNeHUA (MOsypac-| 
layla) OeIKOB B pacCTeHHAX PaBeH HECKOJIbKHM {HAM (°,°), TO CTaHOBHTCA OUe-| 
BHJHbIM, 4TO TPOAYKTbl pacmaya OeNKOB Mp UX CaMOOOHOBJIEHHH peyTHIH=| 
SUpYIOTCA PlaBHbIM OOpa3soM B MeCTaxX HX OOpa3s0BaHHA «KMOBTOPHO» Hi TOMbKO| 
yaCTb HX MOABepraeTcH OTTOKY B Apyrue opraul. | 
AstTop BbipaxkaeT OnarojqapHocTb JInHb Tunb-anb u Y I]3t0ni0 3a MOMOLIb 

B paoore. 
MockoscKasl Ce@JIbCKOXO3AMCTBeHHAA akayleMHA Tlocrynuso | 
um. K. A. Tumupssespa Poll S57 | 
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Puc. 2. Paguoasrorpad dacomu uepes 30 uacoB 
mlocle BHEC@HHA B COCYAbI MeTHOHHHa S%° 


Jloknxaye Akanemun HayrR CGEGP 
1957. Tom 114, Ne 2 


BHOXHMH 


M. Tl. MABJIOBA 


SHAYEHHH TMOJIMMEPHOrO COCTOSHHA PHBOHYKJIEHHOBOH 
KHCJIOTbI JI OBHOBJIEHHSA BEJIKOBbIX KOMIMJIEKCOB 
UATONJIASMATHYECKHX OBPA3OBAHHH 


(I]pedcmaéaexo axaCemuxom B. A. Ixneeaveapdmom 7 I 1957) 


B cpxsv CO 3HaveHHeM HYKJICOMpOTeHAOB Kak OCHOBbI BHYTPHKJIETOUHBIX 
Ppyktyp (*) H HeCOMHeEHHBIM yyacTHeM pHOOHyKaeMHOBO KucaoTH (PHK) 
Ouocuntese Oenka (°°) npeycTaBaneT HHTepec BbISCHeHHe BOMpoca O TOM, 
KaKOH cTemeHH HeOOXOJMMO COXpaHeHHe nOmHMepHoro cocTosHHa PHK gaa 
OpMaJIbHOrO TeYeHHA MpOWeccoB [bIXaHHA, COMPAXKCHHOLO C HAM ocopHUpo- 
@aHHA 1 OOHOBJICHHSA OeJIKOBbIX KOMMJICKCOB WHTOMa3MBI. 

B pa6ote (*) B OmbiTax C LHTOMIa3MaTHYeCKHM 3KCTPaKTOM ObIIO NOKa3aHo, 
TO OGaBleHve K HHKYOAalHOHHOH cMecH pHOOHYKNeasbl, JenOuMepH3yrouleh 
Onbinyio uactb PHK skerpakta, He MPHBOAHT K CHWKCHHIO JbIXaHHA H CO- 
psKeHHOrO c HAMM (bociopHsupoBa- 
ua. OOHapy2KeHHbId HaMH (akT He3a- Ta6auna 1 
MCMMOCTH 3THX IIpOWeccOB OT TIpHcyT- areto. -teeath waitin vans 

- q 
—* B CTpyKTypax 1OJIHMepH30BaHHOH DUK "SD NeReAuOrTnG eine Onrea : 184 

HK noyrBep»KjjeH B NOABHBLUHXCA He- tony Lmugta—Tanuraysepa 

ABHO padotax (8,°). 


Torga xe (*), IpH u3yyeHHH OO6- = Mere OTe yee eee a 
oBIeHHA cocdopa PHK unrornsa3sma- Ge hee SOFT St eres 
AYECKOTO SKCTPaKTa C MOMOIILbIO ps S| nan [KOHT-liyknea-| naa |KOHT-|nynnea- 

(ppakuvounpoBanna PHK 10 4 |nentosa} Pb} “ so% |nenrosa} Pb} “30% 
Imuyty — Tanuray3epy, Oblo oTMme- : : 
2HO, UTO OOMaA paquoakTHBHOCcTh PHK : pe ahs Ha wes nes nia 
mpo6e c pHOoHyKjeas0H Mao OTMH- 1709 {47121 4/04 | 0’80 | 07721 0/60 


AeTCA OT paMOaKTHBHOCTH 9STOM (pak- 
AM KOHTPOJIbHOHM MpoOObl, HECMOTpA Ha : 
IXPAHCHHe B MOJIMMepHOM COCTOAHHH B NepBOM Cjyyae JIHLlb HeOOJIbIUOH 
actH PHK. Yyenbuad paqMoakTHPHOCTb Hocsequeli B pe3sysJIbTaTe pe3KkO 
o3pactaa. 

Dro naGsm1oyeHHe ObilO HCTOJKOBaHO B YKa3aHHOM paoOoTe Kak MposBseHHe 
eTa6omMuecKOH HeogHopo,HoctH PHK 9xkcrpakta, T. e. Kak cylefcTBHe TOrO, 
ro CO6HOBNeHHIO P®? noyBepraetcH TOJIbKO Ta Joins PHK, koTopas He 3aTpa- 
iBaeTCA jlelicTBMeM PHOOHYKsIeasbl, a MOSTOMY SH3HMATHYeCKaA jenOsuMe- 
y3auna PHK ne saeuer 3a coOol cHwKeHuA CKOpocTH BKO¥eHHA P* B ee 
y <JIEOTH[bI. 

3a mocyeqHee BpeMA MeTOINKa (:pakUMOHHPOBAaHHA HYKJICHHOBbIX KHCIOT 
» Umugry—Tanuraysepy Heo,HOKpaTHO mogBepraacbh CipaBesMBOH KpH- 
ike (19,11), Sro noOyqusO0 Hac MpOBepHTb aHHble, NOMYYeHHbIe yKa3saHHOu 
sTomuKOH (*). C sTOM WebIO NpH TOM %Ke MOCTAHOBKE OMbITa MbI COMOCTABHJIM 
3YIbTaTbI (ppakUMOHHpOBaHHA PHK: a) 110 ompaByaBuiemy ce6a metToyy Ory- 
1 (2) (axetpakuna PHK 1 Nxaopnoit kucsoToli) 1 6) no UWmuyry — Tanuray- 
py. Okagasocb, ITO PpakiHA PHK, BpiqenenHaad corjmacHo 9TOMY TocIeqHeMy 
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; %* 
MeTONY, eHCTBHTe€IbHO CHJIbHO 3arpaA3HeHa MOCTOPOHHHM cbocqopom *. V3 — 


ra6n. 1 BUNO, YTO OaroqapsA UPHCyTCTBUIO NOcTOpOHHerO ocopa MOMApHOE 
OTHOILCHHE Me€HTOSbI K odleMy dbocopy PHK, BpiqesieHHOu 10 MeTO,y Wmuyta— 
Tannray3epa, 3Ha4HTeJIbHO HHKe eCMHMUbI HM YMeHbIUAaeTCH pH HHKyOauuH, 


B OCOOCHHOCTH NOce AelicrBHA pHOo- | 


[AO ae Hyksleasbl. B TO Xe BpeMA MOJApHOe | 
K dbocdopy B PH 
Yyenbuaa -akTuBnocrs P32 @paxumn PHK OTHOWWCHHE TCHTOSBI dbocopy “ Kg 
UHTOMMASMaTHYECKUX SKCTPAKTOB,  BbIse- (ppakILH@HHpOBaHHOUK IO rypy, 
nenHoi mo Metoxy Orypa (uHKyOanns ocTaeTcA OuIM3KHM e/\MHHIe BO BCeX 
°° 
npy. 37 cnyyaax (Ta6n. 1). 
IIpucytcrBue 9TOrO MOCTOpOHHero | 
YyenmbHaA akTHB- OTHOCHTeJIbHO 
ee Pikes Sean (poccbopa, o6s1aaroero THOCHTEJI . 
Ontira Ky6auuH B) |—————-——————___ BbICOKOHM  YJ\eJIbHOH AKTHBHOCTbIO, H 


al xontpoas | °,PROO*Y-  pHBeIO HAC B MpebiAyielt padore kK 


OLUH6OUHOMY BbIBOAY O MeTaOOM4eCKON 
HeoqHopogHoctH PHK wyTonmasmaTu- 


a er yecKoro 9KcTpakTa. Ha caMomM xe jlevie 
10 120 68,7 74,5 O6Ulat paqWOaKTHBHOCTb pop! Cc pH- 


6onyKueas0H CHW KallaCcb B COOTBETCT- 


BHM C YMeHbINeHHeM KOJIHYeCTBa TOsMMepH30BaHHOH PHK, T. e. yqembuan — 


AKTHBHOCTh MOCseqHeli OCTaBaslacb WpakTHyeCKH HeH3MeHHOM (TaOm. 2). 
Bmecte co TeM JIA 06- ee 
HOBJICHHA O€IKOB 9KCTpakTa a 


COXpaHeHHe  TOJIMMeCPpHOTO = PpanyoaxTuBHocTb 6emka-S35 WHTOMNMAs3MaTHYeCKHX 
cocronHua PHK, kak noKa- SKCTpaKTOB HM cogepxKanue PHK B wHTONasmaTH4ueCcKOM 
3aH CneWHaJIbHbIe  OFIbI- SKCTPaKkTe 
Tbl, HMeeT nlepBocTenl CHHOe PayuoakTHBHOcTb 6eu- KomuuectBo PHK Bb mr nmeHTO- 
3HaAYeEHHE. Ka-S®* (oTcu]/MHH: MP) 3bI Ha 1 mr 6enka 
1 No acl ee ie ee 1 
Unronmasmatuyecknht oni ¢ pH6o- ae ucxox- ¢ pH60 - ¢ PHOOH. 
9KCTpakT KOPKOBOYO BelllecT- KoHT- | uvane-|p % «| Han | ORT Juyxaea-|B % K 
Ba TlOUKM KpOsMKa Tpuro- (eee Sliases paar aa aig ia so etm 
TOBJIAJICA, KaK B pacote (°), 
Ha KasIHH-bocaTHoM 6ydepe 1 6,742.6 44,8 14,9) 12,4} 3,8 | 3432 
(0,1 M, pH 7, 6—7,8) B 2 8,2} 3,0 | 36,6 | 15,1 | 13,4 | 4,3 | 32,008 
‘ e 3 9,4) 4,6 | 48,9 | 10,7 | 9,0) 2,6 | 28,9°5m) 
oTHomeHHH | : 2. B peakun- 4 | 99} 3.5 | 35,3 | 43.7 | 42.7 |-2'5 | 19, 70mm 
OHHY!IO =CM€Ch BXOJ{UJIO: 5 18,9 | 9,0 | 47,6 | 15,5 | 9,7 | 2,8 | 28,8 
akctpaxta 0,8 ma; 0,1 M 6 || 14,2] 6,6 | 46,5 | 9,5] 8,7] 4,5 | 51,89 
AONOUHOK KuCOTHI 0,2 Mu; 7 14.44,2) 7,3.) 51,4. ):10,5'| 8,4 *455 Sapo 
8 TAO GA 624 Sr, ON! Aon Ant eo) Aa ae Ae 


0,05 M MgCl, 0,2 ma; 4 M 
NaFO 0,1 ma; 10%-H rato- 


Ko3pl 0,05 ma; S®® (meruonny) 0,1 ma (600000—700000 umn/ muu.); |} 


pHOoHyKseasbl (KPHCTanMyeckOl, OYMUEHHOM OT CeAOB MpOTeOMHTHYeCKO! 
akTuBHoctu (°)) —or 3 qo 5 mr6OenKa B npobe; BogbI— Wo 2 ma. UuxyOanna 
B npHoope BapOypra npu 30 u 37° (Tabu. 3). 


K HekOTOpbIM Npo6am, He cOfepxalluM puOonyKNeasbl, NOOABIAIH WAH]. 


Pe3k0e TOPMO2KeHHE MOCIeAHHM BKJIOVEHHSA MCTHOHHHA B OeKH 9KCTpakTa 
yKa3bIBaeT, UYTO STO BKJIIOUCHHE ABJIACTCA BbIPAaKeCHHEM HCTHHHO MeTaOoyMue- 
ckoro Mpouecca, saBHCAWeroO OT HOPMaJIbHOrO TeYeHHA TKAHeEBOFO JbIXaHHA. 

Kak BugHO 43 TaOn. 3, Jenonumepusatua PHK na 50—75% npuBoguT 
K Pe3KOMY 3aMe]JICHHIO OOHOBJIEHHA OeKOB METHOHHHOM (XOTH TIpAMOM mpo- 
NOPUHHAaJIbHOCTH MCKAY STHMH JBYMA BeIMYHHAMH OTMeTHTb He yyaeTca). B TO 
*Ke BpeMA AOOaBenHe ApoxRxKeBoK PHK (cyfa no OpHeHTHpOBOUHbIM OMbITaM) 
B 3HaYMTeIbHOM CTeMeHH OCcNaOAeT BAHAHHe PHOOHYKNeasbI Ha BKOUeHHE 


4 


B O€IKH MeTHOHHHA, Ipwyem jenomuMepHsanua PHK mpm sTom ne 3aqepxKH-— 


BaeTCH. 


* Onpenerenue no Metogzy Meli6aym (2%). 
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47,9 aml 


| 
| 
| 


ba 


Hau jasupie cormacyrores ¢ pe3ybTaramH payja ucceqoBanuit (P, y82) 
KOTOpbIX Take OTMeYaeTCA 3aMeVIeHHe OOHOBJIEHHA, OHUQCHHTesa GOenKOB 
Cle SH3HMAaTHYeCKOH jenouuMepH3sanuu PHK. 

Suayenve PHK jaa o6noBsenus u OnOcHHTe3a GeKa CTAHOBUTCA Bce Gomee 
eBHHbIM. OfHaKO Ip MOMbITKaX KONKpeTH3alluH IpeAcTaBsleHHH O06 93TOii 
JIM BbICKa3bIBaIOTCA MIPHHUMNHAIbHO pa3JIMUHbIe B3PVIAbI. 

Hekoroppie uccneqoBatenu noaraior, uro PHK sapanerca coequnennem 
MaKPOSPrHyecKuMU (ocaTHbIMH CBA3AMH HW MOKeP HeMOCcpeCTBeHHO MOcTaB- 
Tb 9HEPrHlo Aa OnocnuHTesa OesKa (141%), 

Boia oOnapyxena (1) cnoco6nocrh AT® B npucytcrBuu coorsercrByio- 
HX SH3HMOB HepeOpacpipaTb dociaTubie rpyinupoBKu Ha PHK c o6pasosa- 
€M COCJ{HHEHHA, JlerKO paciiensemoro amupasoi. He ucksmiouena Bo3mox- 
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Puc. 1. Cycnesua Escherichia coli. "Kpuppie rugxposnsa bpakuun 

PHK Bs 1N HCI (no hochopy). Mpexpaputembuasn uHkyOanua Oak- 

Tepui B Tedenue 10 Muu. npu 37°. J — yOniab dbocdopa B oTcToe, — 

[]—npupoct HeopraHuyeckoro dboctopa B ocaykKe MocJe ocaxKLeHHA 
; MarHe3HaJIbHOH CMeCbIO 


| 


OCTb H OOpaTHOH peakuMH. OfHAaKO,eCJIH JlaxKe H CCTb OCHOBAHHE CUHTATb JOKa- 
@aHHbIM MaKpO9prHyeckHH XapakTep oOaBOuHbIX CocaTupx cBa3sei PHK 
1”), OcTaeTCA elllé He€ACHbIM, HCMOJIb3yeTCA JIM PeaJIbHO 9HEPrHA STHX CBAseH 
'Tipolecce cHHTe3a Oeka. 

Ilo Halim pexHHM HaGJIOJeHHAM, BO (pakuHH PHK Oaxktepuit pelicrBu- 
@JIbHO MOXKHO OOHAPYyXHTb Jer- 
O THApONHsyembIH docdop, orT- 
Jenisiomnulica B 1 N HCl 34  Qryomenne yreapuoi axtapnoctH serko rHgpo- 
SmuH. mpH 100° (puc. 1). Ecre- sausyemoro dochopa k yxembuoi aTuBHocTu mpou- 
TBEHHO JOMYCTHTb, YTO Mpesmo- HO CBA3AHHbIX OCTaTKOB HyKJeoTHnoB PHK us 
laraemble (bociaTHble «OBeCKH» Cycpe toes Pakrepus 
OcpeOTOUeHbI HMeCHHO B 93TOH 


TaOanna 4 


[aCTH PHK, M B cwAydae Hx dae IlpofomkutTesbHOCTh THAPOHSa B MHH. 
No HK y6a- 
pacxOJOBaHHA» B Mpowecce CHH- — omura | unt B 
a 5 
e3a OemKa — CKOpOCTb HX OOMe- eB? a) | 10 15 30 | 60 
[a c Heopranuyeckum P*® cpeypi 
(OJDKHa ObITh 10 KpaHHeH Mepe 49 vic Lions Neer ya ee Ae 
la OJHH NOPAOK BbILIe, YEM CO- 52a 10 4:37) \-1 05 4,09 | 4,23 - 
YTBETCTBEHHO CKOpOCTb OOMeHa 6315 10 aida T1, Ve, 764, 25 te 
s : 
IPOUHO CBA38aHHbIX  occpaTHbix 316 | 120 serie, 92 | 0; 90)| 1,05.) 458 


yeTaTKOB HyKeoTHA0B PHK. 

Ecau B CHuIbHO aspupyemyto kyibTypy Escherichia coli Ha Maco-MenTOHHOM 
JVJIbOHE, HAXOAAylocA B (pase MorapudmMuyecKoro pocta, T. €. HHTCHCHBHO 
HMHTe3HpYIOUlyIo GOeOK, BHeCTH HeOpranHyeckul P*” (1—2 mun. MMI/MHH 3a 
[50 mat), a 3aTem yepes 5 uw 10 Muu. MHKyOaluH pH 37° uw WOcTaTOUHON aspallHH 
THEHTPHYrHpOBaTh Ha XO/IOy KJeTKH OTOOPaHHbIX T1pOO, OTMbITb OT He- 
pranuyeckoro P* y noce sToro MOABeprHyTb dpaKWHOHMPOBAHHld, TO OKa- 
bIBACTCA, TO YeNbHad PaMOAKTHBHOCT) JerKO THApONM3syemoro ocopa 
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HKP npaxruyeckw He OTIMUaeTCH OT YyeJIbHOM AaKTHBHOCTH 6ouee Npouno) 
CBASAHHEIX (ocaTHBIX OcTaTKOB HyKNeoTHA0B PHK. To xe camoe OOHapy2KH- 
BaeTCA H IIpH Gonee IMTeMbHOH HAKyOaluN OaKxTepuit c P*? —jo 2 yac. (Ta6.m. 4). 

CneqoBaTebHO, B aHHOH MOCTaHOBKe OMbITa MbI He MOJYYHJIH ykKasaHHi 
B TOb3y MpeycTraBsenuA 06 OcoGoH ponH MaOHI_HBIX (ocaTHbIX OCTATKOB } 
PHK B mpouecce OnocuHTesa OeuKa. | 

Topasyqo Ooee BepOATHOH HaM KaxKeTCA [pyraA NOLKpelJeHHad MpAMBbIMA 
oupitamu (1°,18) tTouKka 3peHHa, CormacHO KOTOpOH BxXO*KJeHHe B MAKPOMOVIe-— 
KYJY OeKa pasMYHbIX AMMHOKUCIOT OOYCOBINBACTCA CEMA YECKMM B3aHMO- 
qelicTBHeM mocueqHHX C OMNpeseseHHbIMH Yy4aCTKaMH MOJIMHYKJICOTHAHON | 
uenu PHK. 

IIpunoury 6narogapuocrs B. C. Uanory 3a npeqmoxKenny!o TemMy H pyKO-— 
BOJCTBO padoToH. 


* 


Ilocrynuso 
14 VI 1956 
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Jlokaayo Akayemun nayr CCCP 
1957. Tom 114, Ne 2 


. PEOJIOTHA 


fl. JI. BESPYKOB 


OB OCAJKAX PJIYBOKOBOJIHbIX OKEAHHYECKHX 
BNAJMH WASY-BOHHHCKOH, MAPHAHCKOH UH PIOKIO 


(IT pedcmasreno axademuxom H. M. Cmpaxoseim 24 XI 1956) 


~ Ocak rayOokoOBOqHbIX OKeaHHYeCKHX BMaHH WIM X%eOOOB JO HacToOS- 
WerO BpeCMeHH H3yyeHbI Kpaline cad0. [lo 6onbUIMHCTBY BNaHH B JIMTepaType 
ooOlle HET HHKaKHX CBeeHHIi O pacnpeseeHHH JOHHbIX OcaqKOB. B nocaen- 
ve roybt Mucrutytom oKeanonoruu AH CCCP 6piiv nayatp! pa6orpi m0 uccse- 
OBaHuio OcayKOoB Kypuo-Kamuatckoi BoaqHHbl HW CM@XKHBIX YacTeH BIa_HH 
weyTcKo w Anonckol ('—*). B cBasu c H3yY¥eHHeM 3THX BMAaMH BOSHHKJAa He- 
OOXOAMMOCTh OOceqOBaHHA UM ApyrHxX PayOOKOBOJHbIX BNAaHH CeBepo-3sanay- 
HOH uactH Tuxoro oKeaHa. 

— Ocenpio 1955 r. Ha 9kcneqMMOHHOM cyjHe «BUTA3b» MO, pyKOBOJ[CTBOM 
aBTopa HW KanuTana «<Butasa» V. B. Cepreepa OblJIH MpOBeeHbI KOMIVICKCHbIe 
OKeaHOJIOPHYeCKHe HCCICAOBaHHA TpeX pacnONOXKeHHBIX K Iory oT Anonnu 
riyOOKOBOAHBIX BiaquH—My3y-Bonnucko, ceBepHoit uactrn MapnancKor 
H Proxw. IIpu 3THx ucceqOBaHHAX, HAapAy c ApyruMu pacoramhu, Obl BepBbIe 
coOpaH, XOTA WH OrpaHHYeHHbI, HO BeCbMa HHTepeCHbIli MaTepHaJl 110 JOHHbIM 
Ocay[KaM Ha3BaHHbIX BilajHH. 

Ileppaa 43 STHX BIaMH HaXOAHTCA Ha MposouKeHHH K wry AnoHCKOL 
PI yOOKOBOJHOH BaHHbI 10 BOCTOYHYIO CTOpOHy OcTpOBHBIX rpay Mysy u Bounu. 
IlocKonEKy Biaj{MHaM OOBIYHO Jal0TCH Te Ke Ha3BAHHA, KAKHE HMCIOT COMpAKeH- 
Hbl€e C HHMH OCTPOBHbIe rpxAJbl WIM XpeOTbI, 3Ta BuaWHa, MO MpeO%*KeHHIO 
I. Bb. Yaunuepa, usyyapiero B sKcMeqUIMN ee pembed, HasBana My3y-bonun- 
ckoH. PacnpocrpaHaTb Ha Hee Ha3BaHHe SnoncKad BUayuHa, KaK 3TO MpHHATO 
B JWMTepaType, MeHee IpaBHJibHO. BnayuHa uMeeT OH3KOe K MePHHOHAJIbHOMY 
lipOcTHpaHHe H, Kak OOJIbINHMHCTBO JIPyrHX TYOOKOBOJHBIX OKeaHHYeCKHX BMa- 
quH (4), OO61aqaeT WOCKMM HOM H KpyTbIMH CKMOHaMH. MakcuMaJibHax H3Me- 
peHHasa «BuTasem» rayOuna My3y-Bonnuckon Bnaguubi 9764 Mm, r. €. HECKOJIbKO 
OOJIbIUe MpHypOveHHOH K JTOH BuayHHe «rsyOuHb! Pamano», KoTOpasd, 10 Mo- 
CICIHUM JAHHbIM 9KCHequEHH Ha cyqHe «Cnencep ®. Bepg» (°), paBua 9611 M 
(a He 10375 M, Kak 3TO cuHTanOCcb paHee). OOcueqOBaHHIO NOABeprlacb 10%K- 
Had “uacTb BMaquHb (K ory oT 31° c. w.). 

Ha wuporte toxHoro 43 rpynmbt ocrpopop Bouun (27° c. w.) Mysy-Bounu- 
cKad BlajiuHa OKaH¥NBaeTca. Jlanee Ha ee NPOOJKeCHHH, MpOTHB OCTPOBOB 
Bokano, 3a noporom WH pHHo1 OKOwIO 100 kM, (¢ MMHMMaJIbHBIMH PlyOHHaMH Hall 
HHM OKONO 2800 mM), HauMHaeTcCA [pyrand riyOoKOBOHaA BuayuHa, KOTOPyto 
MO2KHO pacCMaTpUBaTb Kak ceBepHylo yacTb MapmancKolt BriaMubl. OTY YacTb 
BHaHHbI HHOra HasbiBaioT BonwucKol BoayuHon (°), YTO ABMIAeTCH Hermpa- 
3HJIbHbIM, TIOCKOJbKY OHA pacmouOrxKeHa y2xKe K lory OT OcTpoBoB bonwH HM N0- 
3HJ[UMOMY HepaspbIBHO CBs3aHa C GOsee 1OX%KHOL yacTbio MapHaHCKON BlaMHbl. 
Ha u3yueHHOM ee oTpesKe (ua Jor Yo 23° c. mi.) ona mpocrupaerca Ha IOIOB 
1 HMeeT MOUTH TIOCKOe AHO C rryOuHamu WO 7800 M H KpyTble CKJIOHDI. 

Buayuna Piokio npotaruBaeTcA 10 BOCTOUHYIO CTOPOHY OHOMMCHHON OCT- 
JOBHOH rpANbl H fasee BYOb lOxKHOrO NOGepexba Anonun. HanOoubuine rvry- 
sHHbt (7300--7500 m) Bo BnayMHe ProKio u3BeCcTHBI K lory OT OCTpOBOB OKHHaBa. 
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«BuTasem» BnayuHa Oplia HCceqOBaHa B CpefHeH YaCTH, MPOTHB OCTPOBOB — 
Amamu u Torapa. HanOonpmiaa sctpeyennad 3yecb rayOuna—oxono 6800 M. 

COop mpo6 ocagkos Co CKMOHOB M CO Ha BIaMH MpOUSBOAHICA C TOMOLIbIO 
TIpAMOTOYHOM FpyHTOBOH TpyOKu HM Tpasa. Bcero 3jecb Obls0 MpoBeweHo 7 Tpa- 
neuHit (Ha rmyOunax or 5500 go 9700 mM) u nOosyueHo 7 KOJIOHOK JOHHDIX OTJIO- 
»«KeHHH (c rmyOun oT 3500 go 7676 Mm). Kpome Toro, OOJIbIIOe KOMHYCCTBO KOJIO- 
HOK, TpasIOBbIX H HOYePMATeMbHbIX POO ObIIO B3ATO 3a NpejeiamMu Bann — 
B .O6aCTH CMexKHO 4acTH JIOx%KAa OKeaHa, Ha Mopore mexyy Myz3y-bonuncKko“ 
uv MapwanckoH BnaquHaMH, Ha IOJBOJHOM IlOKOJIe OCTPpOBOB Ma3y, Bonun 4 
BonkaHo uw B ceBepHo uacrn PunHnnMHcKOrO Oaccelina. PaccMOTpHM OCHOB- 
HbIe Pe3yJIbTATbI MpOBeeHHbIX HCCIeOBaHUH. 

IJo sanaquyio cropony Hysy-boxHHckow BiaMHb! Ha NOBEpXHOCTH OCTPOB= 
HOM pAb, T. €. B MpOsMMBax MexKy OCTpOBaMM, Ha HX OTMeAX H B BepXHeH 
YaCTH CKJIOHOB INMpOKO pasBUTbI KapOouaTHbie OcaqKH. Ha memKOBOAbAX OHH 
IIpeACTaBMeHbI KOPaJJIOBbIMH H3BECTHAKAMH MW TeCKaMH C MIpHMecbiO NMPOKJa- 
cTHYeCKOrO MaTepHasla, a HW>Ke MO CKJIOHAaM aJIEBPHTOBbIMH UlamMu. Cpeqy 
MOCMeAHUX BbIeIAIOTCA PIOOHPepHHOBbIe HJIbI M CBOCOOPasHble WJIMCTHIe OCAIKH, 
COCTOAIHe B OCHOBHOM H3 MeJIb¥YaHWIMX OOJIOMKOB Ma{peNOPpOBbIX KOpaJJIOB. 
Kap6onaTuble ocaqkH paciipocTpaHsloTcA MO CKIOHY BUaqMHb! AO rayOuHbi 
4000—4600 m. Hue on nepexoyaT B KOpHUHEBbIe (OKHCJICHHbIe) OecKapOonaT- 
Hbl€ T'VIMHHCTHIe WJIbI, THA «KPaCHOM IHHbIy, CONepXallMe TOHKHE MpOcJIOH ByJI- 
KaHWyeCcKOrO Tema H rpaBusa mem3bl. [loqoOnbie ocayKH ObIJIH BCTpeyeHb! B AByX 
KOJIOHKAX Ha rviyOune 6065 u 7313 mM (qnuHa KONOHOK 38 wu 102 cm). Pacnpoctpa- 
HeHHe STHX OCaKOB Ha KPyTOM CKJIOHe BMaHHbI HEPpaBHOMepHOe, H, KaK MBI 
YBHAMM faible, 3eCb BOSMOXKHO HaXOKMeHHe Y4aCTKOB Ha, JIMUWICHHbIX CO- 
BDeCMCHHBIX OCAJ{KOB. ‘ 

Ha sBoctouHom cKkjoHe My3sy-bonunckou Bnaquubl TpyOkKa B OJHOM csIy4ae 
BepHywlacb myctas (c rmyOuHb! 6149 m) c NOrHyTbIM HAKOHEYHHKOM (BeEPpOATHO 
nonasia Ha raJibKY HH Ha BbIXOJbI TBEP){bIX NOpOA), B ApyromM—npHHecsa 
(c rmyOnHpr 5868 M) KONOHKY KOPHUHEBbIX OeCKapOOHATHbIX PJIMHHCTbIX HJIOB 
C TIIpOcOAMH Tena, pasMepHOCTH awleBpuTa (JIHHa KONOHKH 87 cm). AHaso- 
PHUHBIC WJIbI Ob BCTpeveHbI H 3a MpesesaMH BMaRHHbI; JJIMHa KOJIOHOK TIpH 
3TOM ocTHrama 3—4 mM. 

Ha que BmaHHbI Obi0 MpOBeseHO Tp TpaseHHaA (Ha riryOune 7300—9700 m), 
IIpHYeM TPaJIbI IPMHeCIH HEMHOFO KOPHYHEBOLO Ua (B OCHOBHOM OH TIpOMbIIcs 
IIpH TOj’beme) H OOMbUICe KOMMYECTBO HEOKATAHHbIX KYCKOB H ruibl6 (fo 30 cm 
B JHaMeTpe) MOTHOH KOpH4neBaTOH H CepOH, B OTIeMbHbIX KYCKaX TOHKOCJIOHC- 
TOH YJIMHbI, a Take raJibKy TeM3bl MH THNMYUHbIE ByIKAaHMYeCKHe NannHsH. 
B HeKOTOpbIX KYCKAX I'JIMHbI 3AMeTHBI CeAbI JOHHBIX OMO/I3Hel — cpesaHne Of- 
HMMM CJIOAMM [[pyrux. Camu KYCKH IJIMHbI HAXOAATCH B HIe BO BTOPHYHOM 
3asleraHHu, BEPOATHO TakKe B pe3yJbTaTe ONON3HEM CO CKMOHOBe Crefyer OT- 
MeTHTb, UTO KYCKH NOAOOHOM PIMHbI OblIH BCTpeyeHbI paHee H Ha AHeE Kypnuo- 
KamuaTckoli u ceBepHoli uactu Anonckoi Bnaqun. B ofHomM u3 TpanoB O6biH 
OOHapyXKeHbI HeOOMbUIMe BKJIOYCHHA THApOTpOMMUTa, 4TO CBHeTeN_CTBYyeT 
O HermyOOKOM 3aJleraHHH Ha He BMAMHbI OCaKOB BOCCTaHOBHTeIbHOM 30HbI 
(B Kypuao-KamuatcKok BnaqMHe MO_OOHBIe OcayKH pacnonaraiorca yxe Ha 
rmyOune oT 2 yo 15 cm ornoBepxHocTu Ana). Ha KpyTpix Ke CKNOHAX BNaMHbI 
OOHaKeHHE UX B pe3ysbTATe ONOJI3HEH BeCbMa BePpOATHO. 

B o6macru nopora mexyy Ma3y-Bouunckoli uv MapnancKol Bnaqunamu Ha 
rayOuHe oKos0 2800 mM BcTpeyeHbI KapOouaTHble Ocayku (rmOOurepHHOBbIe HJbI), 
a HWKe MO CKMOHaM (Ha riyOuHe 5200 mM) KOpH4uHeBHIC MIHHMCTHIC Hb! C mIpo- 
cmosmu nena. Ha ormenax octpoBos BomkaHo pasBUuTbI pasHoobpasubie Kap6o- 
HaTHbIe OCaj{KH. 

Ha BocTounom ck0He CeBepHoit yactn MapuancKoli Bnaquubl Tpy6Ka npH- 
Hecaa (C riyOnuubI 5591 M) HeOombIyIO KONOHKY TBepAOH KOpHUHeBOH rH, 
a COBPeMCHHBIX HJIHCTbIX OCaKOB He BcTpeTHa. Ha que BnauHb! GbINO B3ATO 
ABE KONOHKH; B ONHOH M3 HHX (Cc rayOuHb! 7676 M) MOUHOCTh COBpeMeHHEIX 
OcaKOB (MATKHX KOPHYHEBBIX HJIOB) paBHaach Bcero 1—2 cm, a nO, HUME 
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3anerauu NJIOTHBIE YEPHO-KOPHYHEBHIE PIHHbI, B Apyrok (c rryOunp 7132 m)— 
ii KOJIOHKa KOPHUYHEBBIX TVIMHHCTbIX HOB C TOHKMMH mpociolKamH 
mensia, pasMepHOCTH asleBpuTa (AMHa KONOHKH 68 cm), Tpampr co qua Ma- 
PHAHCKOH BlaqnHbl MPHHECAH OObIUOe KONHYeECTBO OGIOMKOB (0 32 cM B JMa- 
MeTpe) MJIOTHOM KOpH4HeBAaTOH rHHbI C MapraHWOBMCTbIM HaseTOM Ha MOBepx- 
HOCTH, a TaKXKE PabKY HM PubIObI MEM3bI BOJOKHUCTOrO cTpoeHusa. IIpoucxomye- 
HHe PMIMHAHbIX «KaTYHOB» 3eCb BeEpOATHO TO »%xe, YTO H Ha He Mys3y-Bonnu- 
cKOH Biagunbl. B OOM H3 HHX OOHApy2KeHbI XO[bI CBEPIAUIUX 2XKABOTHBIX. 

omoOnbie XO[bI BCTpeYaJIHCb B PIMHAHBIX «KaTyHax» H Ha JHe Kypumo-Kam- 
qaTCKOH BiMaHHbI. 

Ha que snagqunpl PrioKto Obi B3ATHI ABE KOJIOHKH (c rtyOuHb 5594 1 6785.M). 
B mepBoi u3 HHX NOX MamOoMOMHEIM (9 cm) cOeM KOPpH4HEBOrO rMHUCTOrO Hla 
CKPbITbI MJIOTHbIC Cepble PIMHbI C MIPHMeCbIO NecKa HW FaJIbKH MeM3bl, BO BTOPOTi 
O TakHMH Ke Wamu (17 cm) BcTpeyeHbI rONyOOBAaTO-cepbie PIMHUCTHIC HJIbI C 
MpOCMOAMH BYJKaHMYeCKOrO TecKa H aJleBpHTa (qHHAa KONOHKH 227 cm). STH 
Jib] HAXOAATCH yXKe B-YCOBHAX BOCCTAHOBHTEIbHOM 30HbI OcayKoB. IIpu Tpa- 
N€HHAX BO BiagHHe COOpana rasbKa NeM3bl, a Ha HAHOOMbUIeli TryOuHe (6810 m) 
TakoKe KYCKH PJIMHbI, AHAJIOPHUHbIe ONMCAHHbIM H3 Apyrux BuayquH. C yfanenuem 
T BNaqWHbl BrayOb OusMNNMHCKOrO OacceliHa MOLIHOCTh KOPHUHEBbIX HVJIOB 
ospactaer Oosee, 4eM 40 3,5 M (OCHOBaHHe HX He JOCTHrHYTO), ac IpHOM>KeHHeM 
K OCTpOBHOM rpsyle WH YMeHbUIeHHeM TIyOHH NOABIAIOTCA KapOOHAaTHO-aseB- 
HTOBbI€ HJIbl, MepenOJIHeHHbIe opamuHHdepamu. 

Takum OOpa30M, B pacipeyeseHHH OCaqKOB BO BCeX Tpex O6cMeqOBaHHEIX 
MaquHax yCTaHOBJeHbI OOLHe YepTHI. B BepxHuxX 4aCTAX HX CKJOHOB OTVIa- 
aloTca pa3sHOOOpa3Hble KapOonaTHbIe OcaykuH. Hue ray6unpr 4500—5000 m 
SHH OTCYTCTBYIOT, H OCaKH TipakTH4ecKH OecKapOoHaTHbI. OTrmetTuM, YTO aHawo- 
‘H4HaA KapTHHa OblJia ycTaHOBsIeHa HW IPH H3y4YeHHH CeBepHOH yacTH MOABOR- 
foro Tapalickoro xpeOta, y MOAHOXKbA KOTOPOrO Ha rsy6uHax Gonee 5000 m 
SasBHTbI GecKapOonaTHble OCayKH, Tora Kak Ha ero MOBepxHOcTH—ro06ure- 
PHHOBbIe HI (7). B HHxKHHX YaCTAX CKJIOHOB HW Ha [He BMaMHbI OTMaraioTca 
KOpH4HeBbIe (OKHCJICHHbIC) PIMHHCTbIe WIbI (THNa «KpacHou rau). Ilo, HuMu 
Ha He BagqunH (Kpome MapnaHcKol) BCTpedyeHbl cepble TJIMHMCTBIe HJIbI 
BOCCTAHOBHTeJIbHOH 30HbI. IloBcemMecTHO Ha He BHaMH pacceAHbI 00- 
OMKH IMIOTHOH Oonee JpeBHeH YTIMHbI, BepOATHO, B CHOBHOM, MomaBLHe 
c1oya ©. KPyTbIX CKJIOHOB B pe3yJIbTaTe JOHHbIX OMOJI3HeH, XOTH HeKOTOpHIe 
43 HUX MOP ObITb COMPaHbI TpasiOM H C BHICTyNOB WHA. PasBATHIO OMOJ3HEBbIX 
ABNICHHM Ha CKIOHAX BMaWH NOWKHO OArOMpHATCTBOBATb PacnOJO*KeHHe T0- 
*7eHUX B CeMCMHYCCKH AKTHBHBIX 30HAX. 

Bo3HHKHOBeHHe Ha CKJIOHAX BMaHH ONOJ3HeEH, COMpPOBOARaemMbIxX, BHHMO, 
cyCHeHSHOHHBIMH MOTOKaMH, NO,TBepKaeTcs Tak2Ke MaTepHaslamMu 10 pacripe- 
eIeHHIO BOJHOM B3BecH. COop 3THX MATepHaNOB MpOH3BOAHJICA NO paHee pas- 
pa6oTaHHow ua «ButTase» meroguke (*). B Bepxnux cox BOANOH TONMH 
B3BeECb B H3YYCHHOM palOHe TOBCeMeCTHO Mela Ole {HO-KOpHYHeBAaTYIO 
oKpacky, TOra Kak B TpexX mpo6ax mpuZOHHOK BoE u3 Mysy-BonuucKkon u Ma- 
MaHcKOH BuagquH (c rmy6uH 6000—7000 M) ona OKa3asacb OKpalleHHOH B 3e- 
TeHbIt wBeT. IIpH 3TOM MYyTHOCTb BOJbI Oblia peskO NOBbIWeHHOH. [lockombKy 
IPHOHHbIe BObI TLYOOKOBOAHBIX BMaHH XOPOUWIO aSpUpOBaHbl, Heb3A ]O- 
TyCTHTb, 4TO H3MeHeHHe OKPaCKM B3BeCH Ha OOMbWMX TyOMHAX CBASAHO 
> BTOPHUHbIMH MpoOleccaMH BOCCTaHOBJICHHA OKHCHbIX COeAMHCHHH 2KeNesa 
3 MOCTyMaiolleM Ha J{HO OcaqouHOM MaTepuase. Bonee BepoxTHO mpeqnono- 
KeHHe O NOCTYMJCHHH «3eeCHOHM» B3BeECH CO CKJIOHOB, B pesysIbTaTe HX MOABOL- 
{OH JleHyaWuu pH MepHOMYeCKM BOSHMKAIOUIMX OMOJISHEBbIX Mpoleccax, 
IPHBOIAMUX K MepemellenHio TvIMHUCTHIX cycneHsHi. Bansanne cycneHsHou- 
4px moToKos (turbidity currents) Ha ocaqkooOpa30BanHe B rsyOOKOBOJHBIX 
3naqunax panee OTMevanOcb Aa BragquuE [lyspro-Puxo (°), 4, BepOATHO, HMeeT 
wecto TakxKe B Kypuamo-Kamuatckon Bnayuue (2). 
| B cBxa3H C MpOABsJIeHHeM YKaS8aHHBIX MpOMeccoB, a TaKKe B CBASH CO COXK- 
4OCTbIO pebetba H JMHAMHKH BOM Ha KPYTHIX CKJIOHAX, HaKOMIeHHe OcafOu- 


| 389 


é 


HOrO MaTepHasla*.B PyOOKOBOJHbIX BUaqHHax MpOHCXOAHT HepaBHOMepHO. 
3yecb LIMpOKO pachpocTpaHeHbl yYaCTKH Ha, JIMLWeHHbIe COBPCMCHHbIX OCAKOB, 
Ananormunad KapTHHa Obiia panee ycraHoBsieHa u B Kypuao-KamuatcKon 
Bnaj{uHe. 

Becbma 1wHpokoe pacmpocTpaneHve BO BCeX Tpex BiaqMHaX H B CMC2KHbIX 
palionax JlO%Ka OKeaHa WMeeT MMPOKMAaCTHYeCKHH MaTepHadl — paccesiHHble 
B OCaKaX PaJlbKa HM HeMpaBHbHOH POpMbl OOJOMKH MeM3bl, HHOra ByYJIKaHH- 
YeCKHe JaMWJIM, a TakKxKe MpocOM Cpe TIMHMCTHIX HUJIOB BYJKaHHYeCKOrO 
nenma. VicrouuukoM 9TOrOo MaTepvasa ABJIAIOTCH BYJIKaHbI S1NOHHH, 
a takxe Vy3y-Bonunckol uv Apyrux ocTpoBubix rpaq. B patonax ocTpoBop 
VUa3y u BomkaHo u3BecTHbI HeaBHWe NpOABJIEHHA NOABOAHOTO BYyJIKaHH3Ma. 
Tak, BO1u3H Uygsy-Bonunckonw Bnaqunbl B 1952 r. NpoHsoMINO NOABOAHCe U3- 
BepxkeHne ByKaHa Méy3uH, compopoxaBuieecs BOnHaMH IkyHamH (°*). Ilnpo- 
KJlACTHYeCKHH MaTepHadl pacipocTpaHsAercA BeETPOM H TEYCHHAMM Ha OPPOMHbIe 
paccrosnusa. IIpu padorax «BuTa3sa» llaBalollMe KYCKM Ne€M3bl HEOMHOKPaTHO 
HaXOJMJIMCb Ha HOBCpXHOCTH OKeaHa BAH OT Oeperos. 

CrelyeT OTMETHTb, OHAKO, YTO JIA BbIeueHHA B pahone My3y-BonnHcKkok 
PpAbI CMMOWIHOM MOsOCbI BYJIKAHOFeHHbIX OCAKOB, NOKa3aHHOH Ha HHOCTpaH- 
HbIX KapTax OcayKoB Tuxoro oxeaua (!0,!!), HeT MOCTATOUHDIX OCHOBaHHH. B O6- 
acTH ITOH PTpAAbI HaNOOMbWUee PasBHTHE HMEIOT KapOOHATHbIe OCAKH, a NHPO- 
KylaCTHUeCKHe MMEIOT, MO-BHMMOMY, OOee OrpaHHyeHHOe pacnpocTpaHeHue. 

V3yyenne coOpanHoro MaTepHasla NO3BOJIAeT BbIAeCIHTb MO MeHbIWeH Mepe 
TpH THMa CJOMCTOCTH JOHHBIX OTJOKeHHH TyOOKOBOAHEIX BHaquH. [lepBpm 
THI —3TO MHKPOCNOHCTOCTb MJIOTHBIX IJIMH, BCTPeYeCHHbIX B BH]e€ OOJOMKOB. 
Ha que BNaquH. B sTHX riMHaX HHOra HaOmOMaeTcA JO 20 NpocmoeB Ha | cM. 
B COBpeMeHHBIX TJIMHHCTHIX OCaqKaX H3yYeHHOH YacTH OKeaHa CJIOHCTOCTb 
3TOrO THMa BCTpeyaeTCA peKO, UTO NOKa He HaxOAUT ce6e CObaACHeEHHA. Bo3- 
MOXKHO, UTO OHA XAPaKTEPHA JIMIMb JIA OCaAKOB nehcToneHa. Bropor Gosee pac- 
TIPOCTpaHeHHbIM THN—9TO MaKPOCJIONCTOCTb, OOyCNOBIeHHad wepeqOBaHHeM 
PIMHHCTBIX HOB HW IIpocmoeB MHMpOKNacTHYeCKOrO MaTepHasa — aeBPHTOB, 
pexe meckoB 4 rpaBua. MomHocTb 9THX MpOcmoeB BO BMaWHax KOmeONeTCH 
OT H€CKOJIbKHX MHJJIMMeETPOB JO HECKOJIbKHX CaHTHMeTpOB. Muorga cmOMCTOCTB 
9TOFO THMa HMeeT PHTMHYHbIN XapaKTep. OOpas0BaHHe ee MOXKHO CBA3bIBATb 
C M€pHOAMUHOCTbIO KaK NMOJBOLHbIX 3eMJIETPACCHHH, BbISbIBAIOIHX BSMyYHBAaHHe 
MMpOKMacTHYeCKOrO MaTepHasla Ha CKJIOHAX BNAaHH, Tak HW CaMHX ByJIKaHH- 
yeCKHX H3BepxKeHHu. Tperw THN COMCTOCTH BbIpaxKaeTcA B CMeHe HO BepTH- 
KaJIH, a HHOra WH BMepecsaHBaHHH HOB, OKpallleHHbIX OKHCHbIMH W 3aKHCHbIME 
COe@MHCHHAMH 2%Kesle3a H MapraHwa. BosHHKHOBeHHe STO CIOHCTOCTH CBA3aHO 
C [HareHeTHYeCKHMH TIpOleccaMH B TOME OCalKOB WH KOHTpONMpyeTca TemnaMy 
ocaxKeHHaA OcaqouHOrO MaTepHasa HW MOCTYMIeHHA B HHX OpraHHyecKoro 
BeILeCTBA. 


VWucruty?t okeaHosoruu Tocrynuao 
Axkazemuu HayK CCCP 29 IX 1956 
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Hornago Axkayemun nayx CCCP 
1957. Tom 114, Ne 2 ‘ 


PEOJOrHA 


C. H. BEHECJIABCKHH 


KAPCTOBO-JIEJIFOBHAJIbHbIM THM 
MECTOPO)KAEHHH BOKCHTOB 


; (ITpedcmasaexo axademuxom JI. B. Haauexuneim 1 X 1956) 


_ Muorne 6oKcuToBble MecTOpOxKeHHA HaTPopMeHHOrO Tua B CCCP o6praHo 
3A3aHbI C OTPHWaTeJIbHbIMH (POpMaMH KapcTOBOrO MpoHcxomennA. Sanexu 
DKCHTOB B 9THX CJIy4YaAX NPHYpPOyeHb! K KaPCTOBbIM BOPOHKaM, YacTO pasBHBaB - 
MMC TO KOHTAKTaM HM3BeECTHAKOB C KPHCTaJJIHYeCKHMH NOposamu. B Ennceii- 
SOM KDPS2Ke MOCEQHHe MpefcTaBJeHbl ampHOoMTaMH, Ha CeBepHom Kasax- 
‘ane — nopduputamu. Crpoenuve 3asexKel OObIUHO cO2%*KHOe. JIMTONMOrHYeCKHi 
cTaB OOKCHTOB 4pesBbIyalHO NecTpbii. Kpome OObldHO ONMCbIBaeMbIX B M1aT- 
OPMCHHBIX MeECTOPOKJCHHAX KAMCHHCTOHM, PbIXJOH, PIMHHCTOM MH PHHOMO,O6- 
MM PaSHOBHAHOCTeH OOKCHTOB, B COCTaB 3aJlexKeH BXOAAT CMHOMUCTHIE HM ruApO- 
{FOMMCTHIC, KAOJIMHHTOBbIe H APyrve iWHbI, a Tak»%Ke KBapleBble (MapWaIH- 
»BbIe) H TYPMAaJIHHOBbIe NeckH. Muorne rsiHHbI COep2xKaT B Pa3sHOM KOJIMYUeCTBE 
,060JHbIM rIHHO3eM, OObIUHO BCopmMe ruO6cuta. B 6oKcuTax 3THX Ke MeCTO- 
2KJICEHHH NOCTOAHHO IIPHCyTCTBYIOT yrvIH HM ApeBecHHa. XapakTepHOH yepTOr 
poOeHHA 3alexKeH TaKOrO THIa ABJIACTCA HEBbIJepKAHHOCTh BeLLECTBEHHOrO 
»cCTaBa OOKCHTOB B FOPH30HTAJIbHOM H BepTHKAaJIbHOM HalipaBleHuax. Payom 
O0OKCHTOM, HMe!IOUIHM HH3KOe COJepKaHHe KPCMHE3eMAa H BbICOKOE PIHHO3eMA, 
ACTO 3asleraroT TIHHbI Cc COfepxaHHem 20—25% SiO, umn Jake CKONIeHHA 
gapleporo mecka. PacnmpeyeneHHe JMHTOMOrHYeCKHX pa3HOCTeH OOKCHTOB, a 
KoKe PJIHH B 3alexKaX HE MOJYHHACTCA KAKOW-IHOO 3aKOHOMepHOCTH. OJ- 
AKO HHOPa MOXKHO YCTaHOBHTb CBA3b MeXK/Y HEKOTOPbIMH pa3HOBHAHOCTAMH 
WH HW OOKCHTaMH. 

_B Cpeyue-Tatapckom mectopoxjeHHu Exnncelickoro Kp”x%Ka cyllecTByeT 
J| B3AHMOCBA3AHHBIX MOPO OT KBapIeBO-CJIOMHCTHIX TJIHH, COXPaHAIOMIH Xx 
SJIMK MAT€PHHCKHX AKTHHOJHTO-CJIOMMCTHIX CAHWeB Yepes KBapIl-KaOJIMHUT- 
AJIPOCJIOJUCTHIe PIMHbI WH KBapl-KaOQJIMHHT-rHOOCHTOBYy!O NOposy Bo ruG6cuTo- 
oro 6oxcuta. I]oq muKpocKonom HaOulofaeTcA OOpaso0BaHHe FHAPOCJOAbI 
1 CUeT CIOJbI, a TakxKe THOOCHTa H KaONHHHTa NO ruypocmoge. Bo mHorux 
Hpasilax PIMH HaGUOaeTCA PeHKTOBAA CTPyKTypa KBapleBO-CJOMMCTbIX 
anes, ONpesensiomlasca NOCMOMHbIM pacnpeyesennem KaOJIHHUTAa Cc rHOOcH- 
OM HW kKpapila. 

/ Dro nO3BOIMeT HAM CYHTATb, YTO KaOJMHUT-rHupOcsmo{UCcTO-rHOOcHTOBbIe 
IHHbI SABJIAIOTCA UpOAVKTaMH pa3JIORKeHHA KBapPWeBO-CJIONUCTHIX CJAHILEB. 
GoralleHHe MOPOMb! PIHHOSEMOM TIPOHCXOUIO OMHOBpeMeHHO C TpHobpere- 
jMeM C10 HOBBIX CTPpYKTYpHbIX YepT. B nopoge oOpasyiorcA OOOOBNAHEIe CKOTe- 
MA AMOPHOrO PIMHOSeMHOrO BelllecTBa, MOCTeMeHHO NpeBpallaroulnecA B TH- 
juuupie OoOoBbIe. OOpasoBaHHe OOOOBHH B Mpolecce MaTepUTH3AaILHH PasJIMGHbIX 
DPHbIX TOpOR OMMCHIBAIOCb HeOJHOKPaTHO, : 

| JIu66ei, Jlaypu u Mason (*) onucanH COnHTOBDI %KeNesMCTHIH OOKCHT 13 
»perona (CIA), coxep2kalini BKIIOUeHHA H3MCHEHHbIX OasaJbTOB, a cam CO- 
jpaHuBiuui mHOrHe YepTEI TeKcTypb! 9THX NOpog, Ilo Cnalicy (7), 6okcuT — wa- 
»puT v3 Huanu, Benprutickoe Konro, oOpa30BaBliMica 3a CueT H3MCHeHH A 
baHHTOB, HMeeT MH30IHTOBYIO CTpyKTypy. OOnmHoO HaHOOsee 3aKOHYeCHHOH 
36OBOll CTPYKTYPOl OGaqaloT BbICOKOKaYCCTBEHHbIe OOKCHTHI. Kak mpaBywo, 
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cojjlep2kanve CBCHOMHOMO PIMHO3eMa B 6060BHHaX MHOPoO BpIIle, JEM B OCTAJIbHOE 
yacTu nopognl. B tTa6a. 1 TpHBeeHbI XHMHYUECKHE AHAaJIMSbI 6060BHH M LeMeHTH: 


Ta6auna il 


CoyepxxaHHe B % 


M NO HOO BemecTBo 
Pe peed sedis edn wh pees SiO, FeO; TiO, 
© -T CKO T-22 |6060BuHbI| 30,72 p20" 194 9,30 9,15 
De nora n ueMeHT 22,34 45,02 21,18 8,76 1,85 
TatTapcKoe T-437 |606oBuHbI| 11,4 20,88 1,89 p96 9,36 
UeMeHT dig) 30,00 8,58 31,64 3,92 
TatTapcKoe T-2169 |6o6opuHEI} 26,50 44,0 1,18. |.24,74 3,07 
ILeMeHT 26,89 47,74 Une, oe oer 3,708 
®utTunatpuxK IInanc, ; 
iJbkopmkua, CLUA 6o6oBuHEI | 27,50 65,10 3,93 0,70 4/30 
I[@MeHT 18,07 44,52 S479 leas 0,50 — 


pylollero BelecTBa H3 PIMHHCTbIX OOKCHTOB (aJIHTOB) Ppa3JIMYHbIX yeCTOPOK= 
qennit. ; 
. VispectHoe momoxKenne, 4TO (PpakUHA TAKebIX MMHEPaJIOB B OCAa]OUHBIX 
mopoyqax B TeYeHHe UX TeOMOrMYeCKON MKH3HH, OCOOeHHO B Tpowecce uarenesa, 
KOJIMYCCTBEHHO YMeHbIlaeTcA HU OGeAHAETCH NO COCTaBY, BepHO TakxKe JIA OOK 
cuToB. KomMuecTBeHHble H KaveCTBeHHbI€ H83MCHCHHA TeppHreHHOrO KOMIJIeKca 
KOTOPbI BXOJMT B COCTaB OOKCHTOB NWaTpOpMeHHOrO Tua, OTYeTIMBO HAaOJIOF 
WatOTCAH Ha TAXMKEIbIX MHHEpasax. OTH MOcMeqHHe MpefCcTaBJeHbI BO BcexX Twa7 
(POPMCHHBIX OOKCHTAX HJIbMeCHHIOM, TYPMA@JIHHOM, PYyTHJIOM H IMPpKOHOM| 
B. Tarapckom mecropoxwyennn Exnceickoro Kps2xKa K 3THM MHHepaslam MpHcoe 
QUHAIOTCA TAKKE AHAaTAa3, OPYKUT, WHPKOH-c:paBa3 H TpeMomHT. CpaBHeHne cocTa 
pakuHh TaxKeNbIX MuHepanoB Tatapckux OOKCHTOB M BMealoulHxX HX ame 
OOJMTOB, a TAKKE KBapWeBO-CMIOMMCTHIX CAHUeB, MOKA3bIBaeT, UTO HJIbMeHHD, 
ABIIAIOMHUCA peskO TpeocOmaaiollyM: TAXKEILIM MHHepasiOM B OOeHX MOC Ie RHAs 
nopoyax, ycrynaeT B OOKCHTax MepBoe mecTo pyTuany. M3menenusa -KauecTBeH 
HOPO .cOCTaBa (PpakUH TAKCIbIX MHHEPaOB H COOTHOLICHUA M@K]LY COCTABI AIO 
HWIMMH e€€ MHHepaslaMH OMpesesAeTCH CTeMeCHbIO H3MCHCHHA UJIbMeHHTa Kak 
OCHOBHOrO ee MHHepana. I]poucxoquT OKUCJICHHe HJIbMeCHHTAa, a 3aTeM ePo pas} 
JOKeHHe: OOPasyIoTcA MHHEePaJbI cllepBa THIa AapH30HHTa, 3aTeM Tuna JeH} 
KOKCeHa — CM€Cb AMOPHOH OKHCH THTAaHa HM OKHCH  Kee3a. 
MuorouncaeHHble XOPOWIO OOpasOBaHHble MeJbYAallINe IPH3MbI H HFOMOUKE 
PpyTHa HW OKTaS{Pbl aHaATA3a ABMAIOTCA HOBOOCOPas0BaHHAMH B OOKCHTe B OC 
HOBHOM 34 C¥eT JBYOKHCH THTaHa, OCBOOOJMBINeEHCA IPH pasOKeHHH HJIbMeHH 
ta. B cocraB. 6OKCHTOB NaTOpMCHHEIX MECTOPOKAeHuH OObIUHO BXOMUT KBapIt 
OH MOKeT ObITh TEPpHIeCHHbIM MaTepMasOM, IIpHHeCeHHBIM B Oaccelinbl 6OKCH 
TOHAKOMJICHHA MOBEPXHOCTHBIMH BOJaMH, WH OCaOUHbIM NpOyKTOM 0c 
pasOKeHHA KBaplcofepxRallHX KPHCTAaMMYeCKUX NOPOA, MOMABLMINX B KapcTo} 
BbIe BOPOHKH Kak JeuIOBMH. BosMOxKHOCTH BTOpOro cnocoba HaKOMJIEHHA KBapua 
B OOKCHTAX NlOATBepAaeTCA B OCHOBHOM yrsOBaTOH (opMoli ero 3epeH, OTCYT! 
CTBHEM e€FO OKaTaHHbIX 3epeH, IPCHMYMeCTBeEHHO OTHOCALLMXCA K OHOMY THITY} 
MpOspayHOMy — CTEKMOBHAHOMY, JIM MaTOBOMY — MOJIOUHOMY MT. TL. 
Hepeyko 8 6oKcuTax Tatapckoro mecTopoxjenua HaGwoqaoTca slMHeltHd 
BbITAHYTble CKONJICHHA MeJIKHX OOJIOMOUHBIX 3epeH TYPMAHHAa, MpeycTraBssAlo) 
IWHX, BHMMO, PeIHKTOBLIE OOpas0BaHUuA — TYPMAJIMHOBbIe XKUJIKH B kon 
KpHCTalMyecKOH TMoOpoye, B HAaCTOMMee BPeMA COBePIUeHHO pasm0xKeHHO 
H OOKCHTH3HpOBaHHOK. OfHaKO axe KBapll M TYPMAJIMH, ABMAOUMeCA Hal 
Ooulee ycro4HBOH YacTbIo KpUCTaMMYECKUX NOpO, MOABepratorea xuMuGeCKOM 
pasioxeHHio. PacipoctpaneHHbim ABeHHeM B PHOOCHTOBLIX GOKCHTax pa3zH4 
HbIX MECTOPOXKCHHH ABNACTCH KOPpOSHA TeppHreHHOrO KBapla Hu 3aMelleHHe 
cro THOOCHTOM.M CHepHTOM. SamemeHve BO MHOTHX cyYaAX MpOxo_UT a 
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fOJIBKO MOJIHO, YTO HAOMOAAalOTCA TOMbKO KaK Obl MceBAOMOP(OsBI arperaTOB 
fHX MHHEpasOB NO YIVIOBaTbIM OOJIOMOUHBIM 3epHaM KBapmMa. Ha6mioqaerca 
UKOKE 3aMeleHHe rHOOcHTOM TypMasHHa. B 6oKcuTax TarapcKoro mMecTopoxKe- 
MA WacTO BCTpevaloTcaA PHe3a NOYTH MOPOWKOBATOrO KBaplla, HHOra C BKpall- 
CHHOCTHIO TAKOPO 2Ke TYPMAJINHA, HJIH CAMOCTOATEJIDHBIC CKOMJICHHA TYPMaJIH- 
OBOH HpeCBbI, KOTOPbIe NpeCTaBJIAIOT He YTO HHOE, KaK JeJIOBHi KBapIeBbIxX 
KBapIeBO-TYPMaJIMHOBbIX XK, B OOJIbUIOM KOIMYeCTBe HaGJIIOJAIOULUXcA 
pe KPHCTaIHYeCKHX NOPO, pasBUTbIX B palione MecTOpoxAeHHH OOKCHTOB. 
. OoKcuTax KuprutelicKoro MecTopoxkeHHuA HaOMOMAalOTCH OGJIOMKH 2KeNe3HCTbIX 
aHueB. Pacnpeyensetca STOT MaTepHa B 3anexKU B OOMeM GecnopsxO4HO, 
© BCeHl MOM{HOCTH, OMHAKO YBeJIMYHBACh KONHYECTBEHHO K OOpTaM BOpOHOK, 
cCOOeHHO K TOM, KOTOpad MpeycraBlaerca KpHcTamMYeCcKOl nOpogo. Takum 
Opasom, ycTaHaBsMBaeTca, 4YTO B cocTaBe GOOKCHTOB MaTpopmMeHHOrO TMA 
HayHTeJIbHY!IO POJIb HrpaeT TeppHreHHbIit MaTepHad, MpekcTaBIAOUM mWH6O0 
€MOCpeJCTBEHHO JeJIOBHH MOpo paloHa mecTopox Jenni, HOO OcTaTOUHbIit 
aTepHasl Nocse ero NOJHOrO paspylmeHHsA H esHHTerpalluH B MeCTax OOKCHTO- 
OpasoBaHHA, KaKHMH ABJIAIOTCA KapCTOBbIe BOPOHKH. 
_ B wacToslee BpeMal HET JaHHbIX O TOM, CKAaIVIHMBaJICA JH JesIOBHI B KapcTo- 
bIX BOPOHKaX OTHOCHTEJIbHO CB@XKHM HJIH 2K€ Pa3JIOXKCHHbIM, B BHJe MaTepHTH- 
MpOBaHHbIX MOPOA, OMHAKO AKTHBHOe 3aMeleHHe KBaplla H TypMaJHHa rHOOcH- 
OM IO3BOJIAeT CUHTATh, UTO Jarke CBEXKHE H YCTOMUYHBHIC IPOTHB XHMHUCCKOFO BBI- 
eTPHBaHHA MOpOsbl MOryT HepepabaTHIBaThCA B AIOMHHATHOH cpeye. Ilo namemy 
HEHHIO, MHOPHe W3 MECTOPOXKeHHH OOKCHTOB MaTPOpMeHHOPO THA, HallpHMep 
JHHCeHCKOrO Kps2Ka HH AKMOJIMHCKOM OOacTH, B OOMleM OcayouHOro mpoHc- 
OMKJCHHA, JOJKHbI ObITb BHIAeJICHbI B OCOObIH KapCTOBO-JeIOBHAaIbHbIM THI. 
IMHO3eCM B OacceliHbl OOKCHTOHAKOMCHHA, KOTOPbIMH SABJIAHCb KapCTOBble 
OPOHKH, IIpHBHOCHJICA KaK B paCTBOpax, TaK H MeXaHH¥eCKHM yTeM B Buse 
JIOMKOB aAJIIOMOCHJIHKaTHBIX MHHepaJOB HU JeJIOBHA aJIKOMOCHJIMKaTHbIX 
pucTasMueckHX TOpoy. AJIOMHHATHBIC paCTBOPbI HIpaJIH AKTHBHY!O PpOJlb, 
BeHCTBYA Ha TeppHIeHHbIil KOMIMJICKC, O YEM CBHJeTeIbCTBYIOT WIMPOKO pace 
jpOCTPaHeHHbIe IIpOWeccbl 3amMelleHHA THOOCHTOM pa3JIHYHBIX MMHEepaJOB. 


TlocrymH0 
13 IX 1956 
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Jloraanm Akanemun wayk CCCP 
nes 1957. Tom 114, Ne 2 


TPEOJOVH # 


Cc. H. TYCEBA 


HOBbIE JAHHbIE MO BHOCTPATHFPA®HMM BEPXHEHM YACTH 
HW)KHErO KAPBOHA BOCTOUHOLO CKJIOHA CPEJIHErO YPAJIA 


(ITpedcmaeaeno axademuxom JI. B. Haauexunoim 19 XI 1956) 


IIpu reogoruueckux pa6oTax, MpOBO,MMBIX B OONACTH pacmpocTpaneHus 
HW2KHEKAMCHHOYFOJIbHBIX OTJOXKCHHH Ha BOCTOYHOM CKJIOHE Cpequero Ypaua, 
NOb3Y!OTCH TIpeMMYMWeCTBeHHO cCTpaTHrpaduyeckoOH CxeMOH, paspadoTaH~ 
Hol JI. C. JIm6poBuyem, a BroculeqcTBHH JeTanmusupoBaHHol A. A. TIponnupim. © 
Muow, m0 mpegqowenuio A. A. IIponnua, Opa BBINOJIHeHA o6pa6oTKa (bayHbl — 
6paxHonog BepXHe-BH3eCHCKHX H HAMIOPCKHX OTJIO%KeHHU, SHAYHTEIbHO pacilH- 
PHBA CylecTByIOWIMe CNHCKH dayHbl MO TOpH3OHTaM, TO B_ CBOW | 
Oyepeb a0 BO3MOXKHOCTD CfeNaTb BbIBObI O BO3pacTe BepXHHX FOPH3OHTOB 
B BH38e H Hamiope. C yueTOM HOBbIX J[aHHbIX 9Ta CXeMa TIpeAcTaBAeTCA B CJIe= | 
TyroulemM Bue. : 

TypnHehckuu ap yc. OrmoxenuaA TypHelicKoro apyca Ha BOCTOUHOM | 
cKoHe Cpequero Ypasa Ob BbIJeIeHbI JHUIb 3a TocweqHee BpeMA TIpH fe- | 
TAJIbHBIX TPeOOrHyecKHX HcceqoBaHHuax A. A. I]ponuupim. Panee nanu6onee™ 
ApeBHHMM OTOKeHHAMM MaHHOrO paliona CUHTaIM yrwleHOCHYyIO TOMY. | 

Busehckul sapye. OrmoxenuaA BH3eHCKOrO Apyca Ha BOCTOUHOM | 
ckone Cpefnero Ypamna (CY) nogpasyensiorca Ha ABe TOnmu: 1) yrueHoc-] 
Hy!o — Cf # 2) nagyraenocuyt. Ilocnequss c102%KeHa B OCHOBHOM KapOOHaTHEIMH | 
nopofaMu MW MoOfpasyemsetca Ha Tpv cBuTHI: Cy, C’s w C7, 

Cputa Cv mpeycTaBulena rpyOooOJIOMOUHbIMH WJM MaCCHBHbIMH M3BeCTHAKAMH || 
C OOMbHOH dayHoit ruraHTOMpo_yKTycOB WM KOJIOHMAIbHBIX KOpam0B Sy-— 
ringopora, Lithostrotion u zap. B HwxKHew “acTH STO CBHTHI, CJIOXKCHHOM || 
IJIMHHCTbIMA H3BECTHAKA@MH, BCTpeYeHbI MHOPOUHCJICHHbI€ TOHKOPaKOBHHHBIe || 
ruranTonpogxyktycpr Tuna Productus (Gigantoproductus) mirus Fres. Kpepxy 
9TH MOPObl CMEHAIOTCA TOJICTOCJIONCTHIMH JIM MaCCHBHbIMH H3BeCTHAK@MH, 
coflepxkalluMu pasHooopasnyio dayny (opamunudep, KOJOHHAIbHBIX KOPAaJJOB |} 
uM Opaxuonoy. Ilo cocrapy dayHbl 9Ta CBHTa NapasMenusyeTca c TONMLAaMH 
a,b MC KusHbcKOM cBuTEI Ku3snn0-Ypta3bimcKoro paliona, CO CBHTOIi Cae . 
TJomrapo-Bpequnckoro paliona, cpuToh C4 KysenopcKkoro paiiona, uacTbio }} 
C TyJIbCKOM MH OoNbUWe YacTbIO OKCKOM cBuTbI ITToymocKoBHoro Gaccelina, c 30- | 
Hou C’* w Cf JlonOacca u c nogsonoli D, 30np1 Dibunophyllum Aurao-Benpruit- | 
ckoro OacceHina HU, TaKHM OOpa3om, MMEeT CpeHeEBU3elicKHit BO3pacrT. MowocTe 
ot 200 yo 500 mo. | 

Ceuta C7, Ormoxkenua CBHTbI C?? nocTeleHHO MepexOAAT B OCAaJKH BBILUIe= 
sexaleH CBUTbI C?s, KOTOpast Tak 2Ke, KaK MH NepBas, HMeeT WIMpOKOe pacnpo- 
CTpaHeHHe Ha BOCTOUHOM cKIOHe Cpeqnero Ypama. Cnomwena Ona H3BECTHAKAMU 
pasMM4HOrO THMa, PeAKO MepreamMu. OcHOBHOM XapakTepHol Oco6eHHOCTbIO 
ABNACTCA MaccoBoe Haxomwyenve Productus (Striatifera) striatus Fisch. w 
Palaeosmilia murchisoni E. H. u peskoe ymenbienve pogoB Syringopora 
u Lithostrotion. Cpequ npogyKTuy naGmojaetca cuIbHOe YMeHbIUeHHe WnCAa 
MpeAcTaBuTeeH KpyNHbIX ruranTonpoyyKtycos: Productus (Gigantorpoductus) 
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te 


i 


figanteus Mart., Pr. (Gigantoproductus) maximus M’Coy u Ap. u Bospacraer 
(cO BHAOB Nosxpoxow Dictyoclostus u Linoproductus. To BOspacTy 
Ta CBUTAa CONOCTaBIAeTCA C Tome d Ku3uaECKOH cBUTEE Ku3suao- 
YpTasbIMcKoro paiioua, CBHTOIi C48 Tonraso-Bpequnckoro pafiona, cputoti 


“8 Kusenopekoro paliona, crTeweRcKoli u TapyccKOH TOJMLaMH ceplyxoBcKoli 
*BuTHI [loqmocKkoBHoro Oaccelina, 30HOii Cre Jlonenkoro 6accefina Hw mOq30HOlt 


J, 30Hbt Dibunophyllum Aurano-Beapruiicxoro Oacceiina. Momunocts or 200 
o 300 M. 


Ceuta Cj‘ cnoxKena KapOonaTHEIMH nopojawn, cpe4H KOTOPbIX mpeo6la- 
JaloT CBeTJIbIC HEACHOCJIOHCTbIe H3BeCTHAKH. PaHee 9TH OTNOKeHHA BKNIOUA- 


2B 
TMCb B cBuTy C; (mo cxeme JIM6poBuua) H paccmaTpuBamHch Kak BepXHAA 


TacTb NocweqHeh. Canta C;* Gpiia Bbiyjenena A. A. IIponuupim ua ocnosa- 
AWM JINTOJOrM4eCKHX WH (ayHucTHYeCKHX OTWHUMH ee OT HH KeTeKAaUlNXx OT- 
moxenuH c Productus (Striatifera) striatus Fisch. Mo muenmo A. A. [po- 
WHa, passMune Mexkjly cBuTamu Cj? u Cj‘ B (bayHucTHyecKoM oTHOMeHHU 
3HAYHTeJIbBHO Coulee peskoe, Here Mexly cBuTamu C,;? u Cj‘. To Bospacry 
OTJIOHKEHHA CBUTBI Cj‘ comocTaBAOTCA Cc TOMMel e KH3HbCKOM cBuTE Ku- 
3MJ10-Y pTasbIMcKOro paitiona. MomHoctb oKoo 100 mo. 

Hamwpckul apyc. B ormomweHuax HamiopcKoro spyca BocTrouHoro 


ckyioHa Cpequero Ypana pbljensioT Be CBHTbI: HW2KHeHaMIOpcKyIO Cj" 
epxHenamiopcKkyio = C”. 


Cputa Cy’. Ornoxenua 3TOoli CBHTBI IipeACTaBJIeHbl TOMeH MHOroKparT- 
HO TMepeclaHBalouluxcaA OOJOMOUHBIX TePPHreHHbIX H KapOoOHaTHbIX MOpoy. 
B sto Tole Cpequ HCKOMAeMbIX OPpraHH3MOB OTCYTCTBYIOT (bOpMbI, THNMY- 
HbIe JIS BHU3CHCKOTO Apyca, MOABJAIOTCA MHOPHe HOBbIe BH JbI, H HaGvto)aerT- 
ca Ooublloe CXOCTBO JaHHOrTO KOMMyIeKca (bayHbl m0 O6nleMy BHACBOMY 
coctaBy c (ayHOH BepXHHxX ropH3oHToB pa3spesa p. UlaptsmmKu. Mornpoctb 
150 M. . 

 Csutra Ci. OrnoxweHusA 3TOH CBHTbI TWpecTaBseHbl OpekYveBHAHbIMH H3- 
BeCTHAKAMH H H3BeCTKOBHCTBIMH KOHPIOMepaTaMH C MPOCJIOAMM H3BeECTHAKOB. 
Tins 9TOH CBHTBI XapakTepHbI HaxoyKH Pseudostaffella antiqua Dutk. u 


Gastrioceras marianum Vern. var. Libr. Ilo Bospacry cButa C;?  coorser- 
CTBY€T OTJIOX%KCHHAM BeEPXHeO HaMiopa WeHTpadbHOH yactH PyccKolt muat- 
(popmer u Tpenypanpa, BbigenenHpix B paOotax JI. M. Paysep-Yepnoycosoli 
uJ. Ji. Kupeepoli, maTOMy TOpH30HTy wWapTbIMcKorOo paspes3a, Towle f 
KH3UIbCKO CBHTEI Ku3usio-Ypta3spimcKoro paliona. MomHoctb 225 M. 

B pesymbrate MoHOrpaduyeckol OOpaoorkH ayHbl Opaxuonoy H3 BepxHeli 
yaCTH HH2KHCKAMCHHOYPOJIbHbIX OTNO*KeHHH AsanaeBcKoro paliona, BbIINOJIHeH- 
HO HAMM B TeyeHHe MOCMeAHHX eT, YaslOCb YCTAHOBHTb, TO B BBIINeH3JIOKeH- 
HYIO Cxemy UWeslecooOpa3HO BHECTH HeKOTOPble H3Me€HCHHA, a HMCHHO, OTJIOXKe- 
HHA CaMOH BepxHeli yacTH BH3elicKOrO Apyca, OOOsHaYeHHbIe, Kak cBuTa C7 
OTHECTH K HH2KHEMY HaMIopy. 

JlauHbie H3MeHeCHHA OCHOBaHbI Ha TOM, YTO B (bayHe Opaxuonoy BpIUeyKa- 
3aHHbIX OTJOMKeHHIt OTUCTIMBO BbIJeIAIOTCA TPH OnocTpaTHrpaduyecKHxX KOM- 
miekca*. ; ; 

IlepBbk KOMNM€KC, XapakTepHBbIM JIA BepXOB Buse (cButa C7), 
mpeycrapien cileqyiouumu Buyamu: Productus (Krotovia) spinulosus Sow., 
Pr. (Buxtonia) scabriculus Mart., Pr. (Echinoconchus) defensus Thom., Pr. 
(Thomasina) margaritaceus Phill., Pr. (Plicatifera) plicatilis Sow., Pr. (Pli- 
catifera) mesolobus Phill., Pr. (Linoproductus) tenuistriatus Vern., Pr. (Gigan- 


<j IIpu BbIJIeICHHH JIAHHbIX KOMIIJICKCOB, KPOMC Opaxuonog, HaMH HCHOJb3OBAHBI Apyrnue 
rpylnbl OpraHuH3MOB, paHee OlmpeeJICHHbIx pasJIMUHbIMH MaseOHTOMOrAaMH H3 3THX OTJIOMKCHHH. 
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toproductus) latissimus Sow., Pr. (Gigantoproductus) edelburgensis Phill., | 


Pr, (Striatifera) striatus Fisch., Pr. (Striatifera) magna Jan., Pr. (Productus, 


concinnus Sow., Pr. (Dictyoclostus) sulcatus Sow., Pr. (Pugilus) pugilis Phill.) © 


Pr. (Antiquatonia) insculptus Muir-Wood, etc. 


Jlanupiit KOMMeKc XapaKTepusyetca CilefyioujumMu OcoGeHHOcTAMH: 1) OOn- | 
wueM lpeycrapuTemeH mogqpogqos Cigantoproductus u Striatifera, mpwuem © 
cpequ mpeycraputeseli Broporo MOApoga npec6aqaioT MewKUe CPopMbI; 2) COn- | 


JIHeEM KOpasOB, XApAKTePHBIX AIA BepXOB BUse—peycTaBuTesH poya Palaeo- 


smilia u Lithostrotion, a umeuHo: Palaeosmilia murchisoni E. H., P. re- | 
guim E.H., Lithostrotion affine Flem., L. jumceum Flem.; 3) mosBIeHHeM | 
mpeyctaButeseH nmogpoga Dictyoclostus. BpaxwonogoBbid KOMIWI€KC B WeJIOM | 


ABJIACTCA THUMYHbIM JIA BEPXHerO BH3E. 


BropoH KOMMaeKC OpaxHonoqoBoh ayHbl, MpwypOuweHHEIM | 
K cBute Ci, BKmlo4aeT cCyleqyIouyHe BHJBI: Productus (Krotovia) spinulosus } 
Sow., Pr. (Krotovia) semiglobosus Jan., Pr. (Krotovia) karpinskianus Jan., | 
Pr. (Krotovia) rarituberculatus Jan., Pr. (Buxtonia) scabriculus Mart., Pr, | 
(Buxtonia) scabriculus Mart. var. grandicostata var. nov., Pr. (Buxtonia) | 
scabriculus Mart., var. tenuicostata var. nov., Pr. (Echinoconchus) punctatus | 
Mart., Pr. (Echinoconchus) elegans M’Coy, Pr. (Echinoconchus) defensus © 


Thom., Pr. (Striatifera) striata Fisch., Pr. (Gigantoproductus) edelburgensis 
Phill. Pr. (Linoproductus) undatus Defr., Pr. (Linoproductus) ovatus Hall., 


Pr. (Linoproductus) manturovisp. nov., Pr. (Linoproductus) tenuistriatus | 


Vern., H Jp. 


XapaKkTepHbIMH OCOOeHHOCTAMH (hayHbl aHHOrO KOMIVJICKCa ABJIAIOTCH: | 


1) pacuBeT u OOnMe POpamuHUdep, Opaxnonogy, nemeyHNoA, Wedaswonoy, ract- 


pono] Mp pe3KOM YMeHbIIeHHH KOpaOB; 2) MOABJIeHHe HOBLIX BHJ[OB H Ba-— 


pueteToB Opaxuvonog: Productus (Dictyoclostus) lugovensis sp. nov., Pr. 
(Dictyoclostus) rejensis Libr., npeqcTaBmeHHbId MHOrOUMCJICHHBIMH 9K3eMIIA- | 
pamu, Pr, (Pugilus) lipinensis sp.nov., Pr. (Pugilus) formosus sp. pov., Pr. 


(Antiquatonia) neivaensissp. nov., Pr. (Linoproductus) manturovi sp. nov.; ~ 


Pr. (Linoproductus) undatus Defr. var. planata var) nov. Pr. (Buxtonia)- 
scabriculus Mart. var. tenuicostata var. nov., Spirifer (Brachythyris) librovit- 
schi sp. nov., 3) BnepBBIe B 3TOM paspese nosBasIoTcA: Productus (Krotovia) 
rarituberculatus Jan., Pr. (Krotovia) karpinskianus Jan., Pr. (Krotovia) 


semiglobosus Jan., Pr. (Krotovia) curvirostris Schell., Pr. (Linoproductus) | 


undatus Defr., Pr. (Linoproductus) ovatus Hall., Pr. (Marginifera) sub- 
carbonicus Leb., Pr. (Marginifera) schartimiensis Jan., Spirifer (Spirifer) 
bisulcatus Sow., Sp. (Spirifer) attenuatus Sow., Sp. (Brachythyris) ovalis Phill.; 
4) MOUTH: NOJIHOCTbIO HCuesaIOT TIpeCTAaBHTeMM XapaKTePHbIX JIA BU3e MOf- 
poyop Gigantoproductus u Striatifera; 5) mpeoOnayaromjee 3HaueHHe UMeIOT 
noypomst Linoproductus, Pugilus, Dictyoclostus. 

Kak yxxe ObluIO CKa3aHO B CTpaTurpadwyecKOM OU¥epKe, K HM2KHeL uacTH 
CBHTbI Cj" Mbl OTHOCHM TOJILLY CBeTJIbIX MACCHBHBIX H3BeCTHAKOB, KOTOpyIo 
A. A. Tpoumn paccmatpupaer Kak BepxneBuselickyio (C4'). Ocnopanua K STOMY 
cmeyyroue: 

1) NoABeHHe B STOM TONLE (OPM, HeEH3BeCTHBIX HUTe B 3aBe]OMO BH3eH- 
CKHX OTJIO%KCHHAX, KaK, HampumMep, Productus (Marginifera) subcarbonicus 
Leb. 

2) NOABeHHe OPM, HeH3BECTHBIX B BU3eHCKHX OTMOMKeHHAX, HO 6.1H3KO 
CXOMHbIX C H3BECTHBIMA H3 HaMIOPCKHX M Ooee MOJObIX OTMORKeHU,— Pro- 
ductus (Dictyoclostus) rejensis Lib., Pr. (Dictyoclostus) lugovensis sp. nov. | 
Pr. (Krotovia) rarituberculatus Jan., Pr. (Krotovia) karpinskianus Jan.; : 


3) NOABJICHHE POPM, HOBBIX HIM CXOJHBIX B TOM WIM HHO cTeneHH Cc BepXHe- | 
BU3€HCKHMH ,HO H€CYIIMX ONpeeJICHHO BbIPaxKeHHbIle MpOrpecCHBHbIe MPH3HAKH j— | 


Productus (Pugilus) lipiensis sp. nov., Pr, (Marginifera) schartimiensis Jan. 
TpeTtTuu KomMumekc_ payupi 


Hero Hamropa (C;j’). 
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MpHypovweH K OTMOKeHHAM BepX- | 


iy 

XapakTepHbIMH OCOGeHHOCTAMH ero sABAAIOTCA: 1) NOABCHHE THIHYHbIX 
Bes aint: (bopamunuep, Kak Eostaffella antiqua® Dutk.; 2) noas- 
iene Gastrioceras marianum Vern. var. Libr.; 3) noapnenne cBoe0dpas- 
HbIX KPeMHeBbIX ryOoK— Uralonema_ karpinskii Libr. aa Opaxuonoy nan- 
DONee XAPAKTePHbIM ABIACTCA NOABNeHHe MHOrounceHHbIx Productus (Dic- 
oe postpinguis sp. nov. u Spirifer (Choristites) baschkiricus Jan. 

B pesysibTaTe IpOBeeCHHbIX HCCeqOBanHH YCTaHOBJeHa MOHAA BOSMO?KHOCTb 
ACTIOJIb8OBaHH A Opaxnonoy qa cTpaTurpaduyeckoro pacwleHeHHA MOLLHOCTeH 
3 JOBOJIbHO OJHOPOAHOH B JIMTOJOrHYeCKOM OTHOILeHHH KapOOHATHOH TOV 
HWDKHETO KapOona BOcTOYHOrO cKIOHa Cpequero Ypauna. Bpiyetenb! xapakTepHble 
<OMIII€KChI OPaXHONOA, MO3BOJIAIOMNIHe OGOOCHOBaHHO MIpOBOUTb rpanvity MexKLy 
ccc HM HAMIOPCKHM ApycaMH HW MOMpasfeHTb MOCMeHHU Ha HHKHIOIO 
BepXHIoIoO yacTH. Hameuaetca BO3MOMKHOCTh KOPPeJALNH BbIACJICHHbIX POpH- 
OHTOB 110 OpaxnonoyamM C COOTBETCTBYIOMNIMMH OTMOMKeCHHAMH JIPyrHX palOoHoB. 
ITH pesyJIbTATbI HCCeEAOBAHHH OyyT HMeTb MpaKTHYeCKOe 3HAYeHHe Ip Mmpo- 
€CHHH TeOOro-pasBeOUHbIX padoT (JeTabHOM CbeMKH MH OypeHHsa), M0- 
CKOIbKY OpaxHONOfbl ABJIAIOTCA TpynmoH WCKOMaeMbIX, HaHOoee OOHJIbHO 
pelcTaBIeHHOH B KaMeHHOYTOJIbHBIX OTJOMKCHHAX BOCTOUHOTO cKNOHa Ypasa 

JOCTYNHOH IA OpeseneHHA B TOmeBHIX ycuOBHAX. Hakonell, mMOJly4eHHle 
AaHHbI€ JONOMHAIOT H YTOUHAIOT OOMLYIO TMaseOHTONOrHYeCKyIO XapaKkTepH- 
CTHKY HaMIOpCKOrO sipyca, OObeM, rpaHHIbI HW axe Cama CAMOCTOSTEJIbHOCTb 
OTOPOrO ABJIAIOTCA B TOCNeqHee BPCEMA Mpe/MeTOM O%KHBJICHHOH JMCKYCCHH. 


Tlocrynuao 
13 XI 1956 


——— 
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Toxnsagm Axkanemunu nayx CCCP 
SRS 1957. Tom 114, Ne 2 


TFEOJOLHA 


A. E. KPHBOJIYL.KHM nu M. M. MOCKBUH 


HOBbIE JAHHbIE O MHOLWEHOBbIX OTJIOKKEHHAX 
B TOPHOM JJATECTAHE 


(I]pedcmaeaeno akademuxom H. C. Iamckum 11 XII 1956) 


OrnoxKeHusA CpeqHero M BepXHerO MHOWeHa y2Ke aBHO H3BeECTHI B OOMACTH 
Topuoro Jlarecraua, rye OHH COXpaHHJIMCb B BUJe H3OMPOBAHHbIX He3HadH- 
TCJIbHbIX OCTPOBKOB Ha MOWayH pacipOcTpaHeHHA BepXHEMEJIOBbIX H3BeCTHA- 
KoB. JI. B. [[poOpuueppim (1,2) ommcaHbr BLIXOJbI YOKPAKCKHX NOpog B MporHoax 
Byupuuckoli wu JlapaquucKol CHHKJIMHAJIbHbIX CKJ1aOK MW MOUIHas TOA WeCdaHH- 
KOB H Il@CUaHHCTbIX H3BECTHAKOB-pakYyWIC4YHHKOB CpeHero CapMaTa B WeHTpaJb- 
Hou uactH AKYWHMHCKOM cuHKIMHasH (xpe6ert Jlec). Mccneqopanua, mpoBeyeu- 
Hble aBTopamu B 1951—52 rr., MO3BONAIOT HECKOJIbKO JONOJIHHTb CBeJeHHA O 
pacmpocTpaHeHuu MHOWeHa B STOM yacTH KaBKasa. 

B ocepom nporn6e AKyIIMHCKOM CHHKJIMHAJIM Hal U3BECTHAKAMH Ma@aCTPHXT- 
ckOro sApyca ObiWwIH OOHAPy2KeHbI BbIXOJbI TOHKOCJIOHCTOH 3eJIEHOBATO-cepoHn 
PIMHbI C JIMH3OBHHbIMH MpOCJIOAMH TJIOTHOTO H3BeECTHAKA, B OCHOBaHHH O6ora- 
Il€HHOH XOPOWIO OKaTaHHOM H3BeECTHAKOBOH TrasbKoH. B sTHxX MOpoyax BCTpe- 


YeHbI OCTATKH XapaKTePHbIX UYOKPAaKCKHYX MUCKOIACMBIX (Bce ONIpeeJICHHA | 


B. I]. Kuxxuenko): Nassa restitutiana Font., Bittium digitatum Zhiz., Venerupis 


cf. pseudoirus Bog., Trochus vestschensis Usp., Leda fragilis Chemn., Torna- ' 


tina lajonkaireana Bast. 

OTH HaXxOJKH NOATBepxaloT BEIcKasaHHoe JI. B. J[poOpuespm (*) mpeqno- 
JIOKeHHE O HAMYHH YKPAKCKHX COCB B OCHOBAHHM TpaHCrpeccHBHO JIexKallux 
TPeCTHYHBIX OTMORKeHHH paliona c. Akywin. 

Bropo, panee HeH3BeCTHbIN OCTPOBOK YOKpaKCKHX MOpoy Obl Haliqen Ha 
CeBepO-BOCTOYHOM Kpblie XofkKaJIMAaXHHCKOM CHHKJIMHAIH, K ceBepy oT c. Kap- 
OOKO. 3yecb Ha U3BECTHAKAX JaTCKOFO Apyca COXpaHUJICA OT pasMbIBa HEOOMb- 
IO OCTaHel, KABEPHOSHbIX H3BECTHAKOB HW paKYIWCYHHKOB, COJepxKallux MIOXO 
coxpaHuBuiveca ocTaTKu: Cerithium cattleyae Baily, Arca cf. turonica Duj., 
Mytilus cf. fuscus M. H6rn. 

IIpuBeyeHuble HOBbIC JaHHbIe CBUJETEIbCTBYIOT O Goee LWHPOKOM, ¥eM 9TO 
OblIO U3BECTHO paHee, pacipoOcrpaHeHHu YOKPakcKUx nopoy BTopHom Jlarecraue, 
HO H€ W3MCHSIOT CKOJIbKO-HHOYAb CYyWeCTBEHHO MMelollelica nameorpacuye- 
CKOM CX€MbI STOO BpeMeHH. 

B ormmune oT sToro 6onbIUOH HHTepec MpeycTaBAmeT OOHapy2xKeHHe B O6- 
JacTH pa3BHTHA MesO3z0licKux Nopoy JlarecraHa KaparaHCKHX OTIOXKeHUH, JO 
TOrO B 9THX Me€CTAX COBEPIIeCHHO HeH3BeCTHHIX. OHH BCTpeyeHbI B BUC 3HauH- 
TeJIbHOrO OCTPOBKa B OceBOM MporHu6e XO KAIMAXHHCKOM CHHKJIMHAJIM, BbITA- 
HYTOFO NOIOCOM BAOIb BepxHero TeyeHuA p. Xama-TopK. 3yecb B OBpaxKe He- 
OONbMOrO pyybs, Brajaiomero B p. Xana-Topx c sora, u B GeperoBbIx OOHaxe- 
HHAX NOCHE MOXHO HAOMIOLaTb B BOCXOAAMEM NOpAAKe cueyiouul paspes: 

Cre. 1. Wspecruak c1a60 rmayKOHNTOBhIli Gentil, c peykumu Pseudoffaster 
renngarteni Schmidt. Ha pasmpiroii nopepxnocru sTHX MOpoA sauleraer 

2. AneBpuHT cBeTO-3eneHOro UBeTa C TOHKHMH mpocmosmy TOHKO3ep- 
HHCTOrO kBaplleporo necka. B OcHOBaHHM aseBpOJMT OOorallaeTcs XOpoMO 
OKaTAaHHOM TaJIbKOH BePXHeMeNOBbIX MOpO HM MepeXOUT B PbIXsbI KOH- 
THOMepaT.. . 1. us . « . « « « « . BaRUMaa MomnocTR 7—-omm 
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3. Buuue, NOce HEOOJIbIUOrO TepepbiBa, B CKJIOHE BbICTyMaeT Mepresb TIH- 
HUCTHIM TOHKOCJOHCTHIH HeOMHOPOHOrO 2%eNTOBATO-ceporo UBeTa, pacnajaio- 
MMUCA Ha POBHbIe NIUTKH. Coqep2KUT OOMJIbHbIe OCTATKH YeLyH H perke CKeeTOB 
ppl. B cpequelit uactu cnoa MpocexKUBaeTCA POPH3OHT MOLIHOCTBIO OKOWIO 20 cM, 
COCTOAUMH H3 pasJIMYHO OPHEHTHPOBaHHbIX MEJIKOMIMTYATHIX OGJIOMKOB Mep- 
Me er ee ee se erelOl. A, eno DE IMMAN sIMOlINOOTo yeaa 

4, [MHa KOMKOBaTaA HEOMHOPOAHOrO seeHO-ceporo IBeTa C MOUKOBHAHBI- 
MH CTA2KCHHAMH KaBepHOSHOTO H3BeCTHAKAa . . BuyumMasa momHocts 0,40 m 
TlepepbiB 10 MOWIHOCTH B HECKOJIbKO MeTpPOBy 
Bouiee BbICOKHe CON paspesa OOHAKAIOTCH HHKE 110 TeyenMIO p. Xana-Fopx, 
B OCHOBaHHH ee JIeBoro Oepera: 

_  Tnuna sejenopato-cepaa c TOHUAINMMHM Mpocmolikamu TOHKOsepHUcToro 
KBaplleBoro MecKa H JIMHSOBHHBIMH IpOCOAMH CBeTJIO-2KeNTOrO Mepresa. Berpe- 
waeTcH Oombuloe KONMYeCTBO pakoBHuH Spaniodontella pulchella Baily u uenrya 
eet oe ieee. EY “US See CAL A Geng se BRAEMAR MOMMOCTES M 

O6ulat MOWHOCTh OMMCAHHbIX MOpO AOcTuraet, 10-BHAMMOMY, HeCKOJIbKHX 
HECATKOB MeTPOB, Ooslee TOUHOe OTIpeyeseHHe ee 3aTPYIHEHO TOXOH OOHaKeH- 
HOCTbIO 9TOFO yuacTKa. OcTaTKH XapakTepHbIX KaparaHCKHX HCKOMAeMbIX BCTpe- 
YeHbI, KAK BHHO, TOJIbKO B BEPXHeH WaCTH TOMI, BOSPaCT HU*KeMeRKAULAX CMOEB 
-KOTOpOH He MOM*KeT MOKA CUHTATbCA BIONHeE yCTAaHOBJeHHbIM. He ucksioueHa 
‘BO3MOXKHOCTb, YTO H 3feCb B OCHOBAHHH TPeTHUHBIX OTMOXKeHHH UMEIOTCH SKBH- 
‘BaJIeHTbl YOKPaKCKUX CJIOeB. 
 HaxoxwxyenHe Kaparanckux nopoy B TopxHom Jiarectane, B 25—30 Km OT 
COBPeMeHHBIX FpaHHIL HX CIJIOIWHOFO pasBHTHA B OOacTH MpesropHli, HeCOMHeH- 
HO, HMeeTOOIbIIOe 3HAUeEHHE JIA Nameoreorpapuyeckux MocTpoeHHh. Xopousaa 
OTCOPTHPOBaHHOCThb H CpaBHHTeJIbHO TOHKO3eEPHHCTHIM COCTAB OCaJ{KOB CBHJeTeJIb- 
CTBYIOT O HAKONMJICHHH WX B 3HAYHTeIbHOM y/aJleHHH OT OeperoBon HHH. IIo- 
CJI€MHAA, OUCBHAHO, pacnOsarasacb B TO BpeMa elie Jlasiee K Iory, T. €. B CTOPOHY 
OceBoOi 30HbI KaBka3cKoro xpeota. 


Mockosckuii rocyapcTBeHHbI yHHBepcHTeT Tlocrymuso 
um. M. B. Jlomonocopa 10 XII 1956 


UMTHPOBAHHAS JIMTEPATYPA 


17. B. LTpo6mmes, Usp. Teor. xom., 48, Ne 1 (1929). *? 0. B. Lpoonumes, 
Tp. Iu. reon.-pass. ynp., B. 86 (1931). 
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Jlox aayu Axnxagemun nwayxk CCCP 
as 1957. Tom 114, Ne 2 


SS 


rEOJOLHA | 


A. A. UYMAKOB u UM. B. PHH3BYPP 


HOBAS PEXKOMETAJIBHAA TEOXHMHYECKAA TPOBUMHILN fi 
HA KOJIbCKOM TNOJIYOCTPOBE 


(IIpedcmaeaexo axademuxom J. H. Ulep6axoeoim 16 XI 1956) 


Ilo cBoeo6pasui0 THIOB peqKOMeTasIbHOrO pysonposBseHHA KObCKHH NOJy- }) 


OCTPOB lipey[cTaBAeT cO6o10 OcO6ylo, He HMelouly1o ceOe paBHbIX TeOXHMHYe- 
CKYIO NpoBuHHio. HanOosee akTyalbHOH, HO B TO Ke BPCMA HCKJNOYHTeIbHO 
CJIOXKHOH MpOGJeMOM perMOHaIbHOU TeOXHMHU JIA OOsaCTeH NpeHMylecTBeH- 
HOrO pa3sBHTHA KpHCTasIMYeCKHX MOpo_ apxed u mpoTepo30m (PenockaHAuA, 


Kanaya, [pu6atKkanbe, Ykpanna u fp.) ABJIAeTCH yCTAHOBJIGHHe 3AKOHOMED- — 


HOCTeH MPOABJICEHHA PeAKHX HU PacCeAHHbIX 3JICEMeCHTOB HW UX IPHPOAHbIX COeqH- 
HeHHU, TeHeTHYCCKH CBASAHHbIX C M€MMaTHTAMM A PeBHAX HHTpy3Hi rpanuTouy- 
HbIX MarM. TOJIbKO B HeriyOOKO Ji@HYHpOBaHHbIX OOACTAX KPHCTaMMYeCKUX 
ILMTOB COXpaHAIOTCA HavOoslee yasIeHHble OT MATePpHHCKOFO rpaHHTHOrO OUara 
MHOrve IipaKTHYeCKH WeHHbIe MePMATHTOBble TOJIA, B YACTHOCTH JIMTHEBbIe Ter- 
MAaTHTHI H COMPOBOK[alolllve HX MHOPOUMCJICHHbIe PeJ[KOMETAJIbHbIe MHHEPaJIbHbIe 


accounaunn. Tpygqamu A. E. Depcmana u ero y4eHUKOB ObIIH YCTAHOBJICHBI HEKO- || 


TOpble BaxKHeMUWIHe PerHOHAJIbHO-reOXHMHYeCKHe 3AKOHOMEPHOCTH MHrpallHu U 
KOHICHTpaluu PxAla SJIEMeHTOB WH UX MapareHeTHYeCKHX py, NOMYYHBUINX 
WIMPOKY!0 H3BeECTHOCTb KaK KPyMHeHLIMe MeCTOPOXKJCHNA NOe3HbIX HCKOTIAe- 
MBIX B OOIACTAX PaCIpocTpaHeHHA YTpaHHTOMAHbIX KOMIJIEKCOB JOKeMOpHaA. 
KoubcKHH monyocrpos Obl oTHeceH A. E. ®epcmanom kK equHol Deno-cKaHAH- 
HaBCKOM CHCTeMe, XapakTepH3YIOMeHCA OOWIHOCTbIO CTPYKTYPHO-reOOrHyecKkHX, 
nleTporpaduyeckUx HW HEKOTOPbIX PEOXHMHYCCKHX YEPT H MHHEPAJIbHBIX Naparene- 
3HCOB. O{HakO MOCIeqHve HAM HCCeROBAHHA MOSBONAIOT BbIeIHTb 3 9TOH 
OOWMPHOK O6MacTH pay OCOObIX reOXHMHYeCKHX MPOBMHUWH MB YACTHOCTH pel- 
KOMETAJIbHY1I0, TIPCHMYIECTBEHHO le3HeBO-JIMTHEBYIO TEOXHMMYECKYIO TIPOBHH- 
WHi0, TEPPHTOPHaJIbHO CoBMayatoulyio c KowbcKHM HomyocTpoBoM. Xapaktep- 
HOM OCOOeHHOCTHIO STO IPOBHHILMH ABJIAIOTCA HaIM4Ye WeNOUHO-rpaHHTHOrO 
WM He(PeJMH-CHeEHUTOBOTO KOMIVIeKCca NOpOA, MpOABMeHHe rpaHHTOMAHBIX MarM 
MlaJIMHTCHHO-MeTaCOMaTHYECKOPO NeTporenesuca H WHPOKOe pasBuTHe Mporec- 
COB rpaHHTH3alnH H WesOUHOrO MeTacOMaTo3a. B 3TOM XOpOlIO H3Y4eHHOM KOM- 
MIeKCe KPHCTAaJWIMYeCKHX OOpasoBaHHH ONToe BpeMaA He OOHAPyXHBaINCb 
BeCbMa BaXKHbI€ MH XapaKTepHble accOWMalWH MMHepaJIOB UM 3JICEMeHTOB, H3BeCT- 
HbIX PEOXMMMYECKUX NapareHOB rpaHWTHbIX MarM,—TaKHX, Kak HallpuMep, JH- 
THH, Wesuh, pyOuqui, Oepunnui, TanTa Hu HHOOMM, He CuNTad Tex MecTOpoOx- 
eHH UX, KOTOPble NPOCTpaHCTBeHHO M TeHeTHUeCKH CBAZAHbI C MaeosolicKuM 
cyOByJIKaHaMu WeOunbIX Nopo, XuOun u Jlysaspypra. 

Cxonsenuit wmTua uw wesua, mo A. E. Pepemany, MoxHO’ 6bIIO OMKUaTb 
TOJbKO B CBASH C OONee XOMOAHBIMH MeTMATHTOBbIMH Teo(asaMH, BO3MO%KHOCTb 
BCTpeu KOTOPHIX B OOJIACTH KPHCTAaJWIMYeCKHX MTOR HW Oblvia MeHee BEPOATHOM. 
Ojuako, UcCxOJA HS aHanoruM c MecropoxyeHuamu [lIpenun (Bapytpeck), 
A. E. ®epcman Hamevan nonO%KUTeMbUBIE MPOTHOSbI B OTHOIMeHUM WTA pies 
Bee CeBepHO OKpauubl BasruiicKoro muta (TOMbKO TaHTano-HHO6ueBas acco- 
UMalHA, CTOb XapakTepHas a He*eMH-CHeHHTOBOTO KOMMVIeKCa Maleo308, 
He Haxo[MJla OFeBHAHON NerporeneTuyeckoli M reOXHMHYECKON CBA3H C JOKeM6- 
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AMCKUMH paHHTOHaMu, a MOTOMY MH He Mora OBITD IIpeqyCMOTpeHa B HOBBIX 
*OXHMHYCCKMX NOHCKOBBIX actiekTax). OrTcyTcTBue 9THX TeOXHMHYeCKHX ac- 
WHAM B HEKOTOPEIX JOKeMOpHiickux reoloro-neTporpaduyeckux copma- 
4AX, B lpejestax BceH OOWIMpHON ceBepHOH OKpaunbl BanruiicKoro muta, Tpe- 
Bao cBoero HayUHOrO COpAcHeHUA. A. E. BepcmaH oTmeyan, YTO He OOHapy- 
eHHBIC NOKa Ha TeppuTOpuH KouwbcKoro momyocrpopa accommannn pyouqua, 
“SHA HW JIMTHA OMHAKO «ABJIAIOTCH MO CBOeEMY TIPOMbIILJICHHOMY 3HAYeHHIO Be- 
y UUM B OpHOM Xo3sHcTBe KanaycKol yactu CesepHoii Amepuxn» (?), o6ma- 
HOULeH COBEPINeHHO aHaJIOrHUHbIMH TeOJOrHyYeCKHMH HW TeOXHMHYeCKHMH Yep- 
IMM. OTCYTCTBHE JIMTHEBbIX II€fMaTHTOB Y HAC MOXKHO ObWIO OOBACHUTS TOKO 
amOolee TIyOOKHM S9PO3HOHHBIM Cpe30M JOKeMOpHilicKUxX rpaHHTOMAHbIX Mac- 
IBOB H, CJI€(OBATebHO, HCUeSHOBEHHeM Bcex MepH- H WarxKe TelemMarmaTHuecKHx 
Ipasopanut, Mpe_craBMAIOWMNX HauOoOuee yANeHHbIe H XOOMHBIC (pasbl nmerma- 
ITOBbIX N1Osleli, B MpeeiaxX KOTOPbIX KOHI[CHTPUpYlOTCH OOBMHO JHTHEBO-le- 
{€Bbl€ MHHepaJIbHble accounanuu. Lloucku MHTMeBbIX MHHepasOB B yCOBHAX 
sO JIOTHYCCKHX CTPYKTyp ceBepHoH yactn BasTulickoro kpucTassMyeCcKOrO WTA 
JefOBasIO HalpaBsATb, 10 MHeHuIO A. E. Mepcmana, B palionbl OnycKaHUs HH 
000i TEKTOHMYeCKOH OOcTaHOBKH. MmeHHO B TaKUX YCIOBUAX, NOYepKUBAI 
. E. Depcman, Oni Haligzen B Benny THN WHTHeBBIX MeCTOPOXK]eCHHH, 10 MHHe- 
ANM3alHH MerMaTHTOB BeCbMa CXOJHbIM C MermMaTHTamu Mauuto6a B Kanaje 
). ror nporno3 A. E. Mepcmana Oplm BcKOpe TOATBepxeH aBTOpaMN 9TOFI 
‘aATbH: WeTaIbuble CTPyKTyYpHO-reomorMyecKHe H M€TPOXHMHMYeCKHEe HCceLOBa- 
4A UlCHOUHO-rpaHUTHbIX MJIYTOHOB HW HX OOKOBHIX NOpOs WOKeMOpHA, IpHHae- 
aljux cTpaTurpaduyecku K cBuTe [lopoc-o3epo— Uyu3b-Baapu Hk OpMalluH 
eB, YBCHUaJIHCb OTKpbITHeM B 1947 r. nepBoro B STO O6aCTH JHTHEBOrO Me- 
OpOxRKAeHHA, KOTOPOMy OnIO MpHcBOeHO uMaA aKay. A. E. Wepcmana. Cynep- 
VYCTAJIbHbIe POPMALWHH YNOMAHYTHIX CTpaTHrpaduyeckHx MOfpasjyeseHun OKa- 
WIMCb IIPHYPOUeCHHBIMH ‘K 30HeE NOrpeOeHHbIX Pa3JIOMOB, KPpYyTbIX HaJBHTOB H 
OCHHKJIHHAJIbHO-TPOrOBbIX ONYCKaHHH, MepeKHBIUHX CJIOMKHYIO CKNAa_yaTo- 
[Ma JIbHYIO KHHEMATHKY ,CONPOBOXKaBLIYIOCA MOCMeOBATeJIbHbIMH HHTpY3HAMH 
OOPOBbIX H TPpaHHTHbIX MarM. 

Ha ocHoBe npaBHJbHOrO MporHo3a U JaNbHelwero CTpyKTYPHO-reosorH- 
CKOrO H Me€TPOXHMHYeECKOrO aHasH3a BCeH MHOTrOOOpasHOH cepHH cymepKpy- 
AJbHbIX (OPMAWH H HHTPY3HBHbIX Te Oba MOJOXMKUTeIbHO pellleHa camMas 
[O*KHAA Mpo6sema «Gemoro WATHA» B TeEOXHMHYCCKOM MCTOPHH CeBepHOHM OK- 
IMHbI BawTHuCKOrO ULHTa: 3a OTKPbITHeM TlepBOrO MeCTOPOKAeHHA CHOyMe- 
BLIX M€PMATHTOB MOCIeROBAIH OTKPbITHA HOBbIX, MpeCTAaBJIAIOMIHX ECTeCTBeH- 
€ MIPOMOJDKeHHe MepBOrO, B WeNOM COCTABHBIUMX FeOJOrHYeCKH eMHOe MermMa- 
TOBOe Ole, IPHypoueHHoe K OCOHOK CTPyKTYPHO-reomorMyecKkON UW JMTOMOTO- 
paTurpaduyeckoh dopmaunu, uMeHyemoi cBuTOH Boponba—Ilopoc-osepo. 
‘PYKTYPHO-reomorMyeckad NOSHUMA MOA CHOMYMCHOBBIX MerMaTHTOB H TeTpo- 
acdbuyecKHe OCOOeHHOCTH PYOBMELLaION[HX KOMIIJICEKCOB TOPHbIX NOpo, BO 
IOPOM CXOJJHbI C WIHPOKO M3BeCTHBIMH MOJOOHBIMH MeCTOPOXKJeHHAMH. 

[lone nerMaTHTOB, BKJHOUaIOIUX KepaMHYECKHe, CJIONAHbIC WH PeKOMCTAJIb- 
le HX THIbI, 3aleraeT KaK MWpaBusO cpequ rsyOoKO meTamopdu30BaHHoK 
UH BYJIKAaHOreHHO-OcaqO4HOrO MpOMCXOx*KeHHA H OTYACTH B aMiHOOHSH- 
BAHHbIX HW AJIbOHTH3HPOBAHHbIX Trad6po-maOpagqopuTax MaWKOBO-CHJJOBOrO 
na. Cpeqv ByJIKaHOreHHOrO CyOcTpaTa ycTaHaB/MBaIOTCA MOPOMbl C PeMHKTO- 
IMM [Ha6a30BbIMH HM MHHJasieKaMeHHbIMH CTPyKTYpaMH, MeTamopdH30BaHHbIe 
BOHTOUPLI H KBapleBble NOPMUPHTbI, MeCuaHO-FIMHHCTbIE MH KPeMHHCTHIC 
anupt. Bes merMaTHTOHOCHad TOJINIA CIOKHO AHCOUMpOBaHa, KPyTO HafBHU- 
Ta B HalpaBsleHUH WeHTPaJIbHO-KefBCKOM OOKUpPOBAHHO! OceBOH CTpyKTYPbI 
IbCKOrO MOmyocTpoBa. MuoroxparTubiit perHouasbHbiit MeTaMOpu3M M HHTeH- 
BHbIec KOHTAKTOBO-MeTacOMaTHYeCKHe MpOUecchl, CBASAHHbIC C TPAHHTOHAHBIMH 
TPY3HAMU M TerMaTHTaMH, ABJICHHA MArMaTHYeCKOrO 3aMeleHHA HW rpanuTH- 
(MH MOUTH MOJHOCTbIO YHHYTOKUIH MepBOHAYaJIbHbIe CTPyKTyPbl PYAOBMEC- 
1OINHX Topo. HenocpeycTBenHad WpocTpancTBeHHaA CBA3b PeKOMCTAJIb- 
[X II€fMATHTOB C MATepHHCKHMH rpaHHTOHAaMHM NOKa HUTe He YCTAaHOBJCHA, 
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A BCKPbITbIC OTACJIbHbIe KOPCHHbIe BbIXO[bI JIeMKOKPaTOBbIX MMKPOKJIHHOBBIR 
rpaHHTOB, BCTpewaiollvecaA cpeqH pyAOBMelarolllux amMHOOMHTOB, OOsasalo 
&XOJIOJHbIMH» KOHTAKTaMH HM IIpe/[CTaBJIAI0T, T0-BHHMOMY, SPO3HOHHO-TEKTO 
HHuecKHe «oKHa». B opeosme ermMaTHTOBOrO NOJIA HW B HeMOCPEACTBeCHHOM KOH 
TakTe C py{OBMelalollluMu MOposamu (ampuOomuTamu, radopo-s1aOpayopuTamn 
KPHCTaJJIMYeCCKHMH CIaHWaMH) 3asleraloT OJHTOKMAaSOBbIe TpaHHTOHAbI, 6oue 
JOHbIe JeHKOKpaTOBble MHKPOKJIMHOBbIe MH WeOUHbIe TpaHHTbl, a Ha 3HAYHTCIE 
HOM ylaneHuH OT TermMaTHTOBOrO MOJIA — [peBHHe MHKPOKJHHOBbIC pany 
TouAbI. C HHTPy3HBaMM MeOYHbIX PpaHHTOB B TeCHOM MpOCTpaHCTBeHHON fF 
TeHETHYCCKOH CBA3H HAaXOJATCA PeAKOBZEMEJIbHbIeC TerMaTHTbl C AMA3OHHUTOM, 
TIPeACTABJIAIOUMe KOPHeBbIe BbICOKOTeMMepaTypHble asbl PpanHT-nerMaTouse 
Horo O6muKa. Panuaa (nepBas) (basa KeMBCKOM WlesOUHOrpaHHTHOK MHTPy3sut 
TIpeCTaBseHa MeMKOZEPHHCTHIMH CYOUIEOUHDIMH HW WeOUHbIMH THeHCO-rpaHy 
TaMH, UX MHIMaTHTaMH WH HHDeKIMOHHbIMM WesOUHbIMH rHelicamu. Hanooue 
MOJIOJbIMH rpanutamu KonpcKkoro ceBepa ABJIAIOTCA WeOUHbIe PPaHHThI M THer 
CO-rpaHHTbl NepBoH (basbl HHTPy3HH: OHH ABCTBEHHO ceKyT raOOpo-s1a0pa> 
JOpHTbI, CpeqH KOTOPbIX 3aneraloT %KUAbI CHOLYMeHOBbIX MerMaTHTOB. B TecHO 
MIpOCTpaHcTBeHHOH MW TeHeTHYeCKOM CBA3H C PaHHHMH CYOU[eOUHBIMM H Ules0 
HbIMA rpanuToujamu, no A. A. UymaKkopy, HaxXOQATCA JIeEMKOKpaTOBbIe MU 
KPOKJIMHOBbI€ TPaHHTbl, KOTOpple BMepBbIe ObluIM OOHApy2KeHbI HU NOAPOOHO 
H3ydeHbI HM Ha MecTOpoxyeHHH I[loTuemBapaka. 
B npegenax Boponbe—Ilopoc-o3epcKol reoorMyeckOW CTpyKTypbl ycTana 
JIMBaeTCA MOCMeAOBAaTeIbHaA CBA3b JIGHKOKPaTOBbIX [paHHTOB Cc KepaMHYeCKM= 
MH, CJIIOAAHbIMA HW PpeKOMeTaJIbHBIMH NerMaTHTaMH pa3HbIX THIOB. CHHreHe! 
THUHOCTh JIEHKOKPaTOBbIX TpaHHTOB HM peKOMeTAJIbHbIX I€rMaTHTOB, BbIABJICH= 
Had ABTOPaMH Ha OJJHOM U3 }OXKHHIX YYACTKOB NerMaTHTOBOPO NOJIA, BUOCIEACTBAM 
Opila MOATBepxKeHa UH APyrHmMM reomoraMu Ha BCeX OCTAJIbHbIX Pa3BeaHHbIx 
MeCTOPOKJeHHAX BCH CTPYKTYPHO-reosOrHyeCKOH 30HbI, BKOVaIOWen Moe pene! 
KOMeT@JIbHbIX TerMaTuToB. IIpucyTcTBue BOIH3H H B Mpefesax CTpyKTypHO=| 
MeTAJJIOPEHHYeCKOH 3OHbI PeAKOMCTAJIbHbIX TePMATHTOB pa3JIMYHbIX THIOB Ie] 
JIOUHOSEMEJIDHBIX MH WEJIOWHBIX TpaHHTOHJOB 3aTPYAHAJIO paspelleHHe BOTpoca 
O TleTpOreHeTHYeCKOM CBA3H JIMTHeBbIX T€rMaTHTOB C OMpeeJICHHbIMH HHTpy=: 
3MAMM TpaHHTOB. PelleHHe STOrO BOMIpOca, OMHAKO, BO3MOXKHO, eCJIM Npemoso= 
2KUTb, YTO BOSOYANTEJIAMH MaJIMHreHesa B 30HE JPCBHUX OJMFOKMAa3OBbIX rpaHH : 
TOMJOB Oblvla TpaHHTHaA WIH WelounorpanuTHad mMarma. He wucKksrouaerca) 
BO3MOXKHOCTh OOpa30BaHHA CYOUIEIOUHbIX H eHKOKpaTOBbIX TpaHHTOHAOB y= 
TEM B3aHMOJeHCTBHA ra6poNAHOH MH rpaHodupoBoli marm (°). ; 
Tena peqkKOMeTasIbHbIX TefMaTHTOB COXPaHWJIMCb JIMUb CpeqH TeX peJIMK- 
TOB BMelIalollMX MOpOf, KOTOpble IpHypOyeHb! K OCOObIM CTPyKTYPHO-reosOrH= 
YECKHM 30HAM OIlyCKaHHA, MPOCTpaHCTBeHHO Pa3sbeMHEHHbIM C TeaMH MaTe= 
PHHCKHX JIMTHCHOCHBIX TpaHHTOB perHOHaJIbHbIMH TeEKTOHHYeCCKHMH Hapy- 
IMe@HHAMH. : 
Tlone cnoj{yMeHoBpix NerMaTHTOB C MepepbiBaMH MpOCMeKUBACTCA BAOMb Bcelt 
CTPYKTYPHO-reoMOrMyeCKOH 30HbI Hecorsacus, TpaccupyeMoi m0 KOHTAKTY 
oOpasoBannli apxes C BOpOHbe—N0poc-O3sepcKOli CBHTOLI lipoTrepo301—pnupe (?). 
IlermaTurTopple Tea NOBCEMeCTHO MMEIOT OTYCTIMBO BbIpaxKeHHbIe C/e/bI HOCT. 
KPUHCTAINIH3aWMOHHOK WepopMaunH (KaTaksla3a), MeCTaMH OHH ABCTBeHHO 610: | 
KHPOBaHbl HW, Kak [1paBHJIO, MpHypOyeHbl K CHCTeMaM TPelILMH CKaJIbIBAHHA, 
3apHKCHPOBaHHBIX B amuOonwTax um ra6Opo-na6pagoputax. O6nranpiM 
ABNACTCA BCTpeyHoe TWaeHve [vlaCTHHOOOpa3HbIX XJ WerMaTHTOB OTHOCH= 
TeJIbBHO HampaBJeHHA NWayeHHA CaHWeBaTOCTH GOOKOBbIX NOpog. | 
Hospie MecTopoxKeHuA peKOMeTaIbHbIX-CHOJYMCHOBBIX NerMaTHTOB Koub= 
CKOrO IlOJlyOCTpoBa NO CBOHMM MHHepasioro-reOXHMHYeCKHM OCOOeHHOCTAM OT- 
HOCATCA K THY HaTPO-JHTHeBbIX (*). 
IIpu onenke nepcnekTHBHocTuH jpyrux paiionos KompexKoro NOJIyOCTpoBa Ha 
PEAKOMETAJIbHbIC-JIMTHEBbIE ePMaTHTbI Cle€yeT MPHHAMATb BO BHHMAaHHe BeCb 
KOMIIJIEKC CTPYKTYPHO-PeOJIOrHYeCKUX HM MeTPOXHMMYCCKHX aHHbIX. B nepByw 
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epeyb STO HAIMUHE BYJIKAHOreHHO-OCAJOUHDIX TOV, 8AKJIOUCHHbIX B J[peBHAX 
@HUTHBIX MOpOdax, MpHCyTCTBHe HCXOJHbIX MATEPHHCKHX PpasHTOB H JelKO- 
ATOBBIX PpaHHTOB, a TaK2Ke NerMaTHTOB KepaMHYeECKHX H CMIOMAHBIX THIOB,. 
ANC2KHBIM TOMCKOBbIM KPHTeCPHeM ABJIACTCA 3asleraHHe peKOMeTAJIbHBIX Mer- 
THTOB HCKJIOYHTebHO B MeTaMOppH30BaHHbIX Sppy3HBHbIX H HHTPy3HBHbIXx 
HOBHBIX NOpo,ax. J|a NOMCKOB pe{KOMETAJbHBbIX MePMATHTOB, OTKPbITHA CuIe- 
IX KHJI H PaCWIMPeHHA KOHTYPOB H3BECTHIX MECTOPOXeHHIi, KPOMe MeTOJOB, 
BIYHO MCHOJIbSYeMbIX B pasBeJOUHOl NpakTHKe, BA2XxKHOe 3HAYeHHE mpHodpe- 
eT neTporpaduyeckhli avHaJH3 OKOJIOXKUIbHbIX OOpasoBaHH. OTH nNocmequue 
Wep2kaT XapaKTepHble, CHHTeHETHUHBIC C NerMaTHTaMH, MOposoobpasyroulue 
AKIECCOPHble MHHEpaJIbl KOHTAKT-MeTACOMaTHYeCKOrO TeHesHca, H3 KOTOPbIxX 
ITHEBbIH AM(UOOI-XOJIBMKBHCTHT (7) IpAMO yKaSbIBaeT Ha OJIM3OCTb XK CHO- 
MEHOBBIX TerMaTHTOB. PacnpocrpaHeHHe XapaKTepHbIX MeTaCOMaTHYeCKHX 
[HepaJIOB MORYHHEHO OOBeMHO-IIPOCTpaHCTBeEHHOH 3aKOHOMePHOCTH, KOHTpo- 
[PYeMOH MOLLHOCTbIO, MOp*PosOrHeli H CTeMeHbIO FyCTOThI MePMATHTOBbIX XKHJI, 
TakKe BelECTBeEHHbIM COCTABOM H CTPpyYKTYPHO-reOJIOrTHYeCKHMH OCOOeCHHOCTAMH 
KOBbIX NOpO MW BcerO HerMaTHTOBOrO TOA. CompoBoxalollve JMTHEBYIO 
[HE PAaIH3allMIO paCCeAHHbIe 9IEMCHTbI PUKCHPYIOTCH B COOTBETCTBYIONUX MHHe- 
aX OOKOBbIX NOPOR H JerKO OMpefeAIOTCA CHEKTPaJIbHbIM H TeTporpaduye- 
MM cimocoOaMH. 

M3yuenue HOBOrO JIHTHeBOrTO MecTOpoxyenua KompceKoro nosyocrpopa B 
ABHEHHH C XOPOLIO H3BECTHBIMH MOJAOOHbIMH MecTOpOKAeHHAMH B CCCP uv B 3a- 
O@XKHLIX CTPaHaX MOKA3bIBaeT, UTO 10 YCMOBHAM PEOMOTHYeCKOFO HAXOKMeHHA 
MO H€KOTOPbIM MHHepaJOro-reOXHMHYeCKHM OCOOCHHOCTAM OHO MIpecTaBsAeT 
OOM THI KOMIMIeCKCHOrO pe{KOMeTaJIbHOrO erMaTHTOBOTO TOI PerHoHadb- 
TO 3HaUeHHA, OTBeUalolero, MO KNaccHpukanun A. E. Pepcmana, peqKome- 
JIbBHOH, IpeCHMyWecTBeHHO JIMTHeEBOH TeOXHMHYeCKOH MpPOBHHIMH. 


KuuHHeBCKHE rocyapcreHHbli yHHBepCcHTeT Tlocrynusio 
um. C. M. Kuposa 15 X 1956 
Konpexui dusauan Axazemuu HayK CCCP 


IMTHPOBAHHAS JIATEPATYPA 


1A. UW. Tuus6ypr, Tp. Muxepan. mysex AH CCCP, B. 7 (1955). 2 A. WH. Duns- 
ypr, HW. B. Tuuns6ypr, JAH, 8, N 6 (1950). 8A. E. Depcman, Ilonesupie 
Konaembie Konbcxoro mowyoctposa, M3. AH CCCP, 1941. 4A. E. ®epceman, [eo- 
mus, 4, 19389. ® A. A. Uymaxos, JAH, 110, Ne 6 (1956). 
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‘JToxnann Akagemun nayx CCCP 
a 1957. Tom 114, Ne 2 


PHPOrEOJOrU A) 


A. E. BABHHEL, 


Ob OCOBEHHOCTAX POPMMPOBAHHA TPELWMHHbBIX BO 
YKPAMHCKOLFO KPHCTAJIJIMGECKOrO WUTA 


(ITpedcmacaeno axademuxom JI. C. Kopacuncxum 28 VI 1956) 


YkpauHckui KpHCTamIMYeCKHH WHT XapakTepusyeTCA WIMPpOKO pa3BHTBIM, } 
MeCTaMH J[OCTaTOUHO MOLLHbIM OCaOUHbIM ¥exu0M. HecmoTp” Ha STO MOUTH M0=| 
BCEMECTHO HaGJlloaeTCA BOJOOOMeH C NOBePpXHOCTbIO, H MOSTOMY COCTAB BOJ,) 
WHPKY NMP YyIOlluX B TpeWlWHaX BbIBeETPHBAHHA MACCHBHbIX NOpOy WluTa, OTpa-| 
*KaeT Wpekse Bcero OCOGeHHOCTH NaH AWapTHO-KIMMATHYECKHX 30H, B KOTOPBIX | 
OH pacriosoxKeH. ; { 

CepepHad 4acTb WIMTa, IpHMepHO JO 1OXKHBIX PpaHHll JIECOCTeNHOM 3OHbI, Ha~) 
XOJHTCA NO] BJIMAHHEM OOM IbHO-BJIaxKHOrO KHMaTa I ]onecbs HW WepeMeHHO-BJaK= 
Horo kuMata Jlecocrenv. B TpelHHHOM 30He BbIBETPUBaHHA 3eCb pacupocTpa . 
HAIOTCH IIPeCHbie, THApOKapOOHaTHbIe BOJbI, BeCbMa MaJIOH MHHepaJHsalluy } 
(go 0,5 r/m) B ycnoBuax Tlonecba H yMepeHHOH MuHepanu3auuu (0,6—1,0 r/a) 
B lpeflemax slecocTenHOH 30HBI. " 

B Boylax TpelMHHOM 3OHbI CeBepHOM YacTH WMTa cOfep2xKUTCA OT 2 RO 6% | 
pacTBopeHHoro ra3a. CocTaB ra3a_ YIrJI@KHCJIO-KHCIOPOJHO-a30THbIN, MmpHueM | 
mpeocOlaqarouum ABIseTca asoT (70O—88%), conyTcTByIOMMMH — yrueKHCOTa 
(8—20%) u kucnopog (3—18%). Cofep2xaliniica B BOqax yruieKHCMbI ra3 a=! 
CTHYHO IIPHBHOCHTCA HHHJIbTPYIOUIMMHCH MeTCOPHbIMH BOJaMH, a OCHOBHOe 
oOorallleHHe HM CBA3aHO C OMOreHHbIMH Npoleccamu. PopmMupoBaHHe MUHEepaJb- 
HOM YaCTH MOJ3EMHbIX BO] ONlpefeAeTCA pacTBOPpeHHeM Nopoy cia60-yrieKuc- | 
JIbIMH BOJaMH. 

lOowkHaA YaCTb WWHTa HAXOAMTCH B YCIOBHAX MOmycyxoro KuMMaTa cTenel 1 
MOSTOMY XapakTepu3yeTCA PaCpOcTpaHeHHeM MHHepasH30BaHHbIX (qo 5 r/n), 
IIPCEMMYMLECTBEHHO CyJIb*aTHbIX BOX, POPMUPYIOULMXCA MO BMAHHEM KOHTH- 
HEHTAJIbHOrO 3aCOJIOHEHHA MOKPOBHbIX OTJIOMKeHHH. ‘ 

Boj! TpeliHHHOM 30HbI B IOKHOM YacTH WTA cofepxaT OT 2,5 Fo 4% pac- 
TBOPeHHOrO rasa. CocTaB ra3a KHCJIOPOAHO-a30THbI, IpHYeM a30T cocTaBAAeT 
80—90%, Kucnopox 8—20%, yrneKucnoTa B OObLIMHCTBe cmyuaeB 2—3%, 
B IIpuasopckoh yacTu WMTa B CcOcTaBe pacTBOpeHHoro rasa O6HapyxKMBaeTca 
MeTaH, YTO, BUMMO, CBUACTeIbCTBYeT O TOM, YTO Ha POPMMPOBaHHe cocTaBa BOI 
W COfepKalljH XCH B HMX Fa30B OKA3bIBaIOT BJIMAHHE H AHAIPOOHbIe OHOXHMHMUECKHE 
Ip Oleccpl. 

Oco6pie ycOBHA BOROOOMeHa CO3faoTcA B oOCe OcaQOuUHO-MeTamopdu- 
yeCKUX NOpoy KpuBopoxcKok cuHKaMHanH. Ecau B yChOBHAX TpeLMHHOL 30HbI 
BbIBETPHBAaHUA TlyOMHA MpOHHKHOBeHUA BO cocTaBssner 60—80, pexe 100— 
120 M oT NOoBepxHOCTH COOCTBEHHO UUTAa HU OOLIYHO TOKO HESHAYHTeEAbHO Ony=— 
CKaeTCA HW?KE MECTHBIX Oa3HCOB 9po3uH, TO B ycOBNAx KpyBopoxba 
JO. T’. Pepmoiir (?) ycranapausaer 30ny rujjpaTaluu Ha riyOuHe cBpuue 1000 Mm. 
B rayOokux waxTax, Kak IpaBuso, BcTpeyarorca BbICOKO-MHHepaJIM30BaHHbIe 
raJIMTHbIe BOJ{bI. 

Takum o6pasom, B ycnoBuax KpuBopoxckoll CHHKIMHaIH B OTAMUHeE OT 
APyrux paloHOB WHTa co3sfaloTcA OCOObIe — GeccTOUHEIe, 3aTPYAHeHHbIe JIA 
BOMOOOMeHA YCNOBHA, Cnoco6cTBy1omlHe 3AXOPOHEHHIO TOJ3€MHbIX BOI. 
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|B ornomenuu BbicOKO-MuHepaH30BaHHbIx BO KpnBopoxbs BbICKa3piBa- 
(Cb O€3 JleTabHOrO H3yYeHHA HX COCTaBa MpeUOMOKeHHA OG HX MOPCKOM 
Hesuice (4), CHHreHeTHYHOM C KPHBOPOXCKOLi (popMallveli OOpA3s0Banus 3a cyeT 
PuApaTauwHH NOpok mp Metamopdu3me (*), H OcbOpMHPOBaHHH HX B pesywibTaTe 
aBHTaWHOHHOrO paccOeHHA HOHOB (°). 


Buhnnya 


= 


Puc. 1. Cxematuueckad “KapTa MHHepasusalHH TpellHHHBIX BOX YKpanHcKoro 
KpHcTaHuecKkoro muTa. | — o6acTb MpecHbIX THAPOKapOOHaTHBIX yrieKHCJO- 
KACJIOPOMHO-a30THbIX BOA, POPMUPYIONIHXCA B Pe3yJIbTATe PacTBOpeHHA MOpoy 
ca60-yruIeKHCJIbIMH BOJamMH: J a — palioH BO BecbMa MaJIOH MHHepamHsalluH (10 
0,5 r/o), Haxof_xuulica MO BAMAHWeM OOHJIbHO-BlaxKHOrO KIuMatTa Ilouecba, 
I 6 — pation Box yMepeHHol MuHepanusayHH (0,6—1,0 r/n), Haxoyzauulica nox 
BJIHMAHHEM IePCMeCHHOBAaKHOrO KIHMaTa siecocremu; JJ — oOacTb’ MHHepadH- 
30BaHHBIX, MPCHMYLECTBCHHO CysIbaTHbIX KHCJIOPOAHO-a3O0THBIX BO, (OpMupyto- 
IMHXCA TOA BIIMAHHEM KOHTHHEHTAJIBHOPO 3aCOJICHHA MOKPOBHBIX OTIO*KeHHH: J] a— 
paliou cystbdaTHo-rufwpokapOouaTHbIX BO MOBbIMIeCHHOH MUHepasusannu (1—2 r/.), 
II 6 — pation xnopugHo-cymbaTHbIx BOA C MHHepamHsalMet, Jocruratiomel 5 1/1, 
II @é— pation cymbdaTubrx Boj C MHHepasH3alHel, JOCTHalolle B OTJCNbHBbIX CILY- 
yaax 5 r/n; IJ] — o6nacTb MeTamMopdu30BaHHbIx TeJHeBbIX BOX KpuBopoxcKoli 
TreOCHHKIMHaIH C YHaCIelOBAHHbIMH MIpH3HaKaMH BOX MopcKoro reHesHca; /V— 
HCTOUHHKH YII€KHCJIbIX BOL 


H3yyeHHemM p06 pyAHHUHbIX BO, OTOOPaHHbIX pH 06e3HOM COselCTBHH 
. Jl. Horapopa u3 maxt KpHBpopoxbs, B BbICOKOMHMHepaJIH3OBaHHbIxX PaJluT- 
bIX BOJaxX (MHHepanu3sanua 72—81 r/m) ycTaHaBMBaeTcA HasmMune Opoma (126— 
A7 mr/n) w Hoa (0,3—1,0 mr/n). OrHomeHve BecOBbIX cOfepxKaHHi xwopa 
Opomy JA STHX BON cocTaBneT 329—344. B MuHepasH30BaHHbIX BOaxX CO- 
spxKUTcA OT 1,0 qo 2,0 OObeMHDIX MPOMeHTOB PacTBOpeHHOrO rasa, COCTOALLero 
1aBHbIM OOpa3som u3 a3z0Ta (70—88%), yraeKucnoTH (3—12%), KHcmOpoza 
3— 12%), renua (0,16—1,43%). 

Hasuune 6poma u fioqa B MeTaMOpH30BaHHbIX YTaJIHTHbIX BOax KpuBo- 
OMKbA WH OTHOCHTEIbHO BbICOKOe COJepmKaHHe TesIMA B COCTaBe PpaCTBOPeHHbIX 
130B, ABJIAIOULErOCA OTHOCHTeJIbHbIM MlOKa3aTeJIEM BPCMeHH 3aXOPOHeHHA BO], 
O3BOJIAIOT OGOCHOBATb J[PEBHEMOPCKOe MPOHCXOReHHe TaHTHbIX BOX KpuRo- 
OKA. ITH BOMbl MOXKHO YBAZATb C TpaHcrpeccuelH MOHTHYeCKOrO Oaccelina, 
ocTHraBero mpeqemoB KpwBopoxpa (°). 

TlocneqHei pa3HOBUHOCTbIO BOX TpeMIHHHOH 30HbI KPHCTAaJJIMYeCKOrO IHTA 
BJIAIOTCH YIVICKUCJIbIC BOMbI, BCTPeveHHbIe CKBa2xKHHAMH BT. XMeJbHHKe Bun- 
UUKOH O6nacTH ur. MuponoBke Kuesckon o6sacrH. 

Boga XMebHHKAa, YCMEIMIHO HCHOIb3yeMadc B JIeYeOHbIX WeJIAX, MO CocTaBy 
HHepaIbHOH WacTH ABMIAeTCH THAPpOKApOOHATHO-XJIOPUAHO-HATPHEBO-KaJIb- 
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unesol. Munepanuzanua yo 5 r/n. B Boge cogepxutca Gpoma 0,007 mr/a ¥ 
foga 0,048 mr/a. Xugp6pomubilt Kosppunuent 16 500. Boga oTsmuaetcA BBICO- 
KUM COJepxKaHem pacTBopeHHoro raza (6ouee 20 06. %), cocTrosmero mpen 
MYL[CCTBEHHO H3 yrvieKUcOTHI. Cofep2kaHHe NOcueqHeH XapakTepH3yeTCA yCTOM- 
YHBOCTbIO Ha MpOTAxKeHHH 20 eT SKCHyaTaWWH CKBaKHHbI WH NO H3MepeHHsAM,| 
BbINOJIHCHHBIM B pasHuHOe Bpema, cocTaBssneT 0,7—0,8 r/a. 
Boga Mupouosky umMeet rH[{pOKa pOOHaTHO-MarHHeBO-KaJIbIMeBbIM COCTAB 
MuHepamusanmio 2,5 r/. Cogepxkanne yrieKucmoTp coctaBaset 0,2 r/m. 
[IponcxowxeHve yrieKHCJIOTHI B BOWe XMeJIbHUKA CieyeT CUHTATh MeTaMOp+) 
(pHuUeCKHM, CBA3AHHbIM C «OMOJIAXKHBaHHeM», BHHMO B HepHO, ambunhcKord) 
TEKTOFeHE3A BbIeIAeMOM 3qecb B. T. Bongqapuykom (+) 30HbI pasioma. SOTO mpey f 
TOJIOXKCHHE MOXKHO OOOCHOBbIBATh BCTPe€YeCHHbIMH CKBaxKHHOH XMeJbHUKG! 
PyYNTHBHBIMH NOpofamu {ra6Opo-qua6a3bl), CeKYUIMMH MHTMATHTbI THEMCOBO 
CepHH, HaJIMUHeM OTHOCHTeIbHO «MOAOJbIX» Oa3aJIbTOB, OOHAPYKCHHHIX B OK} 
pectuoctax Xmenbuuka O. B. Kpauienunuukosoii. Bricoxoe coqepxanne yriek 
KHCJIOTbI B BOe XMeJIbHHKAa H €FO OTHOCHTEIbHOe MOCTOAHCTBO Ha MPOTAKCHH | 
JWIHTeIbHOrO HepHOa BPCMeEHH Tak2%Ke TOBOPAT B MOJb3y BbICKA3aHHOFO TIpesy 
mojom*KeHua. Ham kaxkeTcA, UTO HE HCKJIOUCHO H BMAHHe Ha TIpOHCXO*K CHEE 
YIJIEKHCJIOTHI TpOWeccOB pasMOaKTHBHOTO pacMaja, paspylaromux Oprannyes 
CKO€ BeleCTBO, 3HAUHTeIbHOe COJepKaHHe KOTOPOFO OTMeUaeTCA B BOMe XMCIbH 
Huka WH MypouoBKu. 
Takum O06pa30M, B TpeLIMHHOM 30He YkKPaHHCKOTO KPHCTaJIMYeCKOrO WLHTEy 
yCTaHaBJIMBaloTca: 
1) BOfbI, CBASAHHBbIC C TPeWIHHOBATOCTbIO BLIBETPpHBaHHA, CPOpMUpyIOMIMecsy 
B YCIOBHAX CBOOOMHOPO BOJOOOMeHA NOY BIIMAHHEM aH WapTHO-KJIMMaTHYeCKHs) 
OcOOeCHHOCTeH MECTHOCTH; | 
2) MeTaMOP@H3SOBaHHBIe BOMbI C YHACIENOBAHHbIMH IIpH3HaKaMH BO MOP 
CKoro reHe3Hca, BCTpeyaemble B OCaOUHO-MeTaMOp*uyeCcKOH TOME MOpopy 
KPHBOpOXKCKOH CHHKJIMHAIH; 
3) yIJIeKHCJIbIe BOJbl, CBASAHHbI€ C 30HAMH JPeCBHHX Pa3JIOMOB, BUAUMM 
«OMOJIOXKCHHBIX» B NePpHO aJIbIMHCKOrO TeKTOreHe3a, POopmMupyrollHeca TIpHy 
yuacTHH BafO3HbIX BO] HW YIvIeKHCJOTbI MeTamopduyeckoro MpOWCxorKeHHAy 
Oco6eHHOCTH MHHepasiHsaluH HM pacnpefeseHHA BbIeAeMbIX TeHETHUeCKHI 
PasHOBHAHOCTeH TPpeWIHHHbIX BOX YkKpaHHCKOFO KpHCTAIMHYeCKOrO WTA nipeli 
CTaBJICHbI Ha IIPHBOAMMOH 3fecb CXeMaTHYeCcKOH KapTe (cm. puc. 1). 


VUuctutytT reosorvyeckux HayK Toctynuio 
Axayemuu Hayk YCCP 21 VI 1956 


UMTMPOBAHHAS JIATEPATYPA 
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pul, Paspegxa uegp, Ne 15, 33 (1935). 4K. IT. Maxos, Teon. xypH. AH YPCP, 
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ceknian reomorii, 25, 1956. 
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q 


- PHAPOTEOJIO‘H A 


B. WH. KYJEJIMH 


. ONbIT PETHOHAJIBHOM OWEHKH ECTECTBEHHbIX PECYPCOB 
rPYHTOBDbIX BO) 


(ITpedcmaeaexo axademuxom JI. H. Illep6axoeu.m 14 XI 1956) 


_-‘Kaprupopanne ecTecTBeHHBbIX peCypCOB pyHTOBBIX BO], OoMbIUUX TeppHTO-" 
id He MOXKeT ObITb BBINOJIHCHO TIPHMCHCHHEM Ppa3BeOUHBIX H OMbITHDIX 
‘IpOreoorHyecKHX paOoT MO SKOHOMHYeCKHM COOOpaxKeHHaM. 

J\pyroH Mero, pelieHusA 3aKsOUaeTCA B TeHeETHYeCKOM pacueHeHuH FHpo- 
acpa PeKH H BbIeMeHUH Ha HEM TOM YaCTH, KOTOpan PopmMupyercs 3a cueT rpyH- 
BOrO CTOKa B peky. I‘pyHTOBbIii CTOK B peky H OyfeT XapakTepu30BaTb ecrTect- 
‘HHbIe PeCyPpCbl PPYHTOBbIX BO Oaccelina peku. IIpHmMenenue sTOH ueu Ha 
JAKTHKE TOPMO3HJIOCb OTCYTCTBHeEM HajlexKHOrO MeTOJa pacueTa rpyHTOBOrO 
OKa B peKH B NepHON MOMOBObA H MaBOAKOB Ha peke. T'aBHad TpyHOCTb 3a- 
qouaeTca B pacueTe rpyHTOBOrO CTOKa B PpeKH H3 BOJOHOCHbIX TOPH3OHTOB, 
{paBJIMYeCKUN CBASAHHbIX C PeKOM (APeHHPyeMbIX PyCcOM), KOTOpbI He NO]- 
1e€TCA HeEMOCpeCTBeEHHOMY H3MepeHHt0, Kak CTOK HCTOUHHKOB, BbIXOJ[AMLMX BbILLe 
9€3a BOJbI (M43 BOJOHCCHbIX POPH3OHTOB, He HMEIOILUX rHpaBsMYeCKOlt CBASH C 
2kOH). ABTOpOM YCTaHOBJeHO, YTO CTOK H3 BOOHOCHBIX OPHSOHTOB, ru{paBsn~ 
2CKH CBASAHHBIX C PeKOM, HMeCT NPAMO MPOTHBOMOMOAKHYIO HaNpaBJeHHOCTD, 
A3 CTOKA 110 CpaBHEeHHIO C TPYHTOBbIMH BOJaMH, He HMCIONMMH TH ApaBJIMyecKOH, 
3A3H C PeKOH, H C NOBepXHOCTHBIM CTOKOM. B BocxofAleH CTaqHH NOMOBObA, 
POBeH BOJ[bI B PeKe CTAHOBHTCA BbILIe YPOBHA PpyHTOBbIX BOX B MpHOpexkHOl- 
DHE, UTO MPHBOAUT K OOPas0BaHH!O OTPHILATeJIbHbIX THAPaBJIMYeCKHX YKJIOHOB; 
HHDUJbTpalu pewHbix Boy B Oepera. IIpu cnaye NOMOBOAbA 3epKasO PpyHToO-. 
orO MOTOKa BHOBb MpHoOOpetaeT HaKJIOH K peKe H MPOHCXOMUT OOpaTHbIM CTOK- 

peKy HHuNIbTpoBaBlelicaA B Oepera peyHOH BoYb. ABMeHHe HHPMMbTpPaUAH, 
CeYHbIX BO] B Oepera BO BPeMA BOCXOAAMeH CTAYHH MOMOBOAbA HW BOSBpaT UX: 

peKy Mpv cnaye NOMOBOAbA MbI HasbIBAeM Oe PerOBbIM pery JH P O-. 
aHHeM MOBeEPXHOCTHOFrO cTOKAa. OOMaA MPOMOMKUTEMbHOCTD, 
rO 3aHHMaeT BPeMA, PaBHOe MPHOJH3HTeIbHO OOMLeEMy NepHOy BeceHHeEroO TI0-. 
oBoybs. Beperopoe peryJHpOBaHHe MOXeT ObITb IpeCTAaBJIeHO MpHOJIM2KeHHbIM 
paBHeHHeM, KOTOPOe ClIpaBeAHBO JIA Ka%KOTO CTBOPA PeKH: 


=A AS; (1). 
qe A — BeMUNHA HHDHIbTpPalluu PeyHbIX BO Ha CMHHULY MHD! Oepera B BOC~ 
OMAULYIO CTAUIO NOMOBOALA (OTPUUATeEIbHOe MOYSEMHOe NHTAHHe); A’ — Bemlu-. 


HHa CTOKa FpYHTOBbIX BO]| B peKy Ha €/HHHILY JJIHHbI Oepera B HHUCXOJALLYI CTa-. 
HIO TONOBObA. YpaBuenne (1) noKka3piBaeT, 4TO C TOUKH 3peHHA BOMNOTO. 
ajlaHca MOJIOBOJbA [JIA KaxKOTO pacueTHOrO CTBOpPa PeKH MO2KHO IIPHHHMaTb 
pyHTOBOe IMTaHHe M3 THA paBMMYeCKH CBASAHHBIX C peKOH BOJOHOCHBIX POPUSOH-. 
OB paBHbim Hyw0. JA Toro yTOObI pacCUHTaTb PpyHTOBbIH CTOK H3 BOKOHOCHBIX 
OPH30HTOB, THPaBJHYeCKH CBASAHHBIX C PeCKOH, B 3aMbIKAIOULEM CTBOPe PeKH 
r. €, WO Gaccefivy peKH), HEOOXOHMO HMeTb JaHHble O BPeMeHH Havasia HW OKOR-. 
aHUA MOJIOBOAbA B BeEpXOBbAX OacceliHa H O CKOPOCTH OOeraHHA: BOLE. IIpu 
MIPe[eJICHHbIX YCOBHAX PaSBUTHA MOJIOBOAbA B 3aMbIKAIOUeM CTBQPe PeKH MO-. 
YT IIpOXO{HUTb TpaH3HTOM FpPYHTOBbIe BOJbI, TPCHUPOBAaHHble B BEPXHUX TacTAX 
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Gaccelina B TO BpeMaA, KOra B CTBOpe H3MepHTe/IbHOM cTaHuHH IPpYHTOBbIH CTOK) 
orcytctByeT. Meroquka Takoro pacyeTa OnHCaHa HAMM paHee (*). Cxema pacusies| 
, \ 


TOM 
1, hchnhaahnadiarhatarahubutbcabakubabate 


raw aaa IM 


ana) WU mz Wy < 


Puc. 1. Cxema BbIeeHHA NoygemHoro cToKa Ha rH~porpade 
IIpH CMelIaHHOM rpyHTOBOM H apTesHaHCKOM TIHTaHHH PeKH: 
1] — TOBepXHOCTHbIM cTOK, 2 — rpyHTOBbIH CTOK H3 BOJOHOC- 
HbIX TOPH3OHTOB, H€ HMeIOIMX THApPaBMHYeCKOM CBA3H C pe- 
KOH, 3 — PpyHTOBbIM CTOK H3 BOJOHOCHBIX TOPH3OHTOB, TH]- 
paBsIHUeCKH CBA3AHHbIX Cc peKoH, 4 — apTe3HaHCKHi CTOK H3 
BOCXOMAMHX HCTOUHHKOB, MHTACMbIX apTe3HAaHCKHM BOJOHOC- 
HbIM TOPH30HTOM, HE HMCIOUIMM PH ApaBJIMyecKOH CBA3H C PeKOU 


HeHHA PHAporpada peKu 10 reHeTHYeCKMM BH]aM MMTAHHA, OCHOBaHHad Ha yuere 
PH[pOreosOrHyecKHX YCJIOBHH PeYHbIxX OacceHHOB WH peKHMa MOA3eMHOrO CTOKA 


ee Ce My 
Wa? We Je 
Es 6 


SEEERR 
SRK 


0 60 100 150Km 
eee | 


Puc. 2. Kapta cpequero rogoporo rpyHToBoro cToKa 

B peKH Ha TeppuHTopHu JuenposcKko-JloneyKok Bnayu- 

HbI (B MHJIIMMeTpax con). Cao rpyHTOBoro cToKa B 

MM 3a roa: 1 — 6onbute 80; 2—80—70; 38—70—60; 

4—60—50; 5—50—40; 6—40—30; 7—30—20; 8— 
20—10; 9—< 10 


ObIJIM MOCTPOeHbI KapTbl, XAPaKTePH3YIOMIMe pactipefeseHve PpyHTOBOFO CTOKAa HO 
TeppHTopHu (prc. 2—3). Kpome Toro, Obl MOCTpOeHbI KapTbl H30MHHE MH- 
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“Ld hddbisiiiiiiddbdbhiddd 
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, 
it 


B Ppe€KH H3 BCeX BOJOHOCHEIX 
TOPH30HTOB, JIPCHHPYeMbIX pe- | 
KOH, NpeycTaByieHa Ha pH. 1.| 

Tlomb3yicb yka3aHHOH Me} 
TOAMKOU,'MbI MOACUMTAIH [rp YH- 
TOBbIM CTOK JI OOWIHPHOH | 
TeEPPHTOPHH MWeBOOepexHOH da- ' 
cTu Oacceliva J[Hempa u BEPX ji 
Hew uacTH OaccetHa CeBepHoro } 
Flonua, Ha KOTOpOL Lp OKO | 
pa3sBuTa NOCTOAHHO yelicTByI0- | 
ula THApOMeTpHyecKkan CeTb, 
pacnowlararoujad MHOFOJIeTHUMH 
HaOJUOJCHHAMH 10 peyHOMY 
CTOKYy. OTa TeppHTOpHA CpaBHH- 
TeJIbHO XOPOWIO H3y4eHa B FH 
pOreOJIOPHYeCKOM OTHOIICHHH, 
YTO NO3BOIHIO YCTaHOBHTb HC- 
TOUHHKM MO3EMHOrO THTAaHH® | 
peK H HaHTH KOJIMYeCTBEHHOE * 
COOTHOLWI€HHE eFO OTJIEJIbHBIX | 
BHJOB. 

IpyutTospili cToK Obit MOf-- 
cuuTaH 110 30 crBopaM, paBHO- 
MEPHO p ACNOJIORKCHHBIM MO Tep- | 
puTopuy, Bcero 3a 300 meT Hab- | 
JUOMCHHH (TOROMYHKTOB). SarTeM | 


——————— 


aJIbHPIX H MAKCHMAJIbHBIX MOjyleH FpyHToBoro croKa. Bce stu KapTsI OTO- 
AMAIOT CpeHne [aHHble 3a TepHo HaGmomenuit. 4 

Tio 6onbinel vacru ucceqOBaHHOli TEPpPHTOPHH HaM yJlaslocb NOyYHTb MHO- 
TeTHHE PAbI 1O TpyHTOBoMy cToKy. [Ip stom BbIcHHOCb, ITO rpyHTOBBIit 
K HMCCT PeskHe TOJOBbIE H Ce3OHHbI€ KOeOAHHA H XOPOLIO BLIPAXeHHYIO 30- 
MbHOCTb (cp. puc. 2,3). Ilo Gacceliny p. Cox B cTBope IIponotick (F = 
17660 km*) 3a 29-neTHuit pay Ha6moyenutt cpeqnerooBas BeM4NHa rpyHTo- 


2S 
29 

#, 
i s\- co/ Pocnasas 


0 60 100 150Km 60 100 150Km 
Sse 


‘Puce. 3. Kapta “301HHHH cpeqHHX TOJOBbIX MOLyeH PpyHTOBoro cToKa — B w/ceK+ KM? 
(cmeBa) H CpefMHHX ToOJOBbIX KOIpPPuNHeEHTOB rpyHTOBOrO cTOKa — B TIpomeHTax (cupaBa) 


Ha TeppHtTopHH J]HenposcKo-JloHenuKoH BmaqHHbI 


rO cTOKa KOmeOanacb oT 47,0 mm (1901 r.) qo 106,6 mm (1928 r.), T. e. 
2,3 pasa, a KosdpuuHenT ctoKa oT 7,8% (1901 r.) qo 18,5% (1919 r.). IIpu- 
PHO TakHe Ke MHOFOsIeTHHE KOJeOAHHA TpyHTOBOrO CTOKa HaOJOfaloTcA B Oac- 
HHax pp. Jjecupr u Celima. Ene Oonee 3HauHTebHaA aAMIVIMTYa KOeOaHHit 
YHTOBOrO CTOKa B OacceHHax IO%KHbIX peK, Tye, HalpHMep, MO OacceHHy 

TIcém go crBopa Sancésbe (F = 22 420 km?) rpyuToBpi cTOK 3a 13 eT Ha6IO- 
HHH KOeOasca oT 5,0 mm (1939 r.) no 50,4 mm (1933 r.), T. e. 6omee Yem 
10 pas pu cpequem 3HaueHHH 26,5 mM, a KosdppuuHenT croKa — oT 1,3% 
39 r.) qo 7,7% (1933 r.), UpH cpeqHem 3HaueHHH 5,4% HT. Q. 

Peskue rogOBble H Ce30HHbIe KOJeOaHHA FPyHTOBOrO CTOKa CTaBAT BOTIpoc 
JeEOOXOJMMOCTH NOYYeHHA MH OLTOJeCTHHX XapakTepHCTHK Mp Olenke 
PeCTBEHHbIX PeCYPCOB PpyYHTOBBIX BOJ, YTO, KAK IpaBHJIO, HeJIb3A OCYHLECTBHTb 
KIUHbIMH THAPOreoOrHyecKHMH MeTOJlaMH: 

BenuunHbl PpyHTOBOrO CTOKA, HaliJeHHbIe METOJOM paculeHeHUA THApOrpada 
KH, XapakTepH3yloT Cpe L HH BeMMYNHbI PPyHTOBOrO CTOKAa, OTHECEHHBIC 
Bceli MMOMAaqu BOLOCOopa peynoro GOaccelina (JO cTBOpa H3SMePHTeJIbHOM CTaH- 
vu). Kak perHouasibHad XapaKTepHCTHKa eECTECTBeCHHbIX PeCyYPCOB PPyHTOBbIx 
| OHH OTJHUAIOTCA YJOBMeTBOPHTeIbHOH TOUHOCTbIO. HuKakue Apyrue cy- 
CTBYIOWINe B HACTOALLee BpeMA cMOCOObI He MOTyT Ooulee TOUHO YaTb A 3Ha- 
TeJIbHbIX TeppHTOPHH MVIOMaANy!o XApaKTepucTHKy rpyHToBoro croKa. Becte 
eM MeTO]| pacusleHeHuA rHAporpada pekH He UCKJIOYaeT H HE MOKET 34MCHUTH 
raJIbHBIX THA POreOMOrHyecKUX HCCeOBaHHH MIpH PeLIeHHH BOMPOCoOB BOjO- 
1O2KCHHA KOHKPCTHBIX OOBEKTOB. 

[IpouspefeHHple HCCIeEMOBAHHA MOSBONAIOT CeMaTb CeAYIOULMe BbIBOJBI: 

1. Meroq reHetuueckoro pacuseneHua rHuj[porpada oOujero CTOKa peKH MO- 
T IIPHMeHATCA B KaveCTBe MeTOJa WIA Pe THON ANTbHO Hi OWeHKH ecTecT- 
[HbIX PeCypCOB TpyHTOBbIX BO]. 
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2. OTOT MeTO WaeT BOSMOXHOCTH NOJYYHTb BCECTOPOHHION ‘XapakTepHCT, 
pecypcoB IpyHTOBbIX BO] TeppHTOPHH C YYeTOM Ce3OHHbIX H MHOFOJI€THBIX KO 
6aHHi. 
3. Meroy pacumeHeHua ruyporpada peKv MO3BOJIAeT MPOM3BeCTH perwouaip 
HY1O OW@HKY ECTECTBCHHBIX PECYPCOB [pyHTOBbIX BO Ha OCHOBe OOpaOoTKH yx 
HMeIOIMXCA MaTepHasOB NO THAporeosOrMyuecKHM CbEMKAM H Pe4YHOMY CTOKi} 
6e3 NPOHSBOACTBA CIeMMAJIbHbIX PaSBeOUHBIX HW OMbITHBIX PaOOT. OTO CTaBHT Hil 
PeaJIbHbIe OCHOBbI 3aauy H3yYeHHA eCTeECTBeHHbIX pPeCypCOB IpYHTOBbIxX Be 
Ha OOWIMpPHbIX MpocTpaHcTBax TO yacTH TeppuTOpuH CCCP, rye pasBuTa m6 
CTOAHHO JlelicTByIOWlad ruyporpaduyeckad ceTb H BeyTCA FHApOMeTpHyecKHi 
HaOJNOJeCHHA Ha peKax. 

4. KapTbl ecTecTBeHHbIX PeCyPpCOB PyHTOBbIX BO BOCHOJHAT TOT Cymech 
BeHHbIM HeOCTATOK, KOTOPbIH elle HMeeTCAH IIpH H3yYeHHH TPYHTOBbIX BOJ) 
KOra He HAXOJMT JOUKHOLO OTPaKeHHA TAKAA BaXKHeHWAA XApakTepHCTHUKA, Kak 
KOJIHYECTBO PPYHTOBbIX BOX. Hapsayly c KapTaMu TwtyOuHH 3ayleraHHvA WH XHMHU) 
CKOrO COCTaBa TpYHTOBbIX BOJ| OHH OYAyT CHMOCOOCTBOBaTb OojIee TOJIHOMY 
BCECTOPOHHEMY OCBeIIeCHHIO BOJHbIX OoraTcTB Hep HallleH CTpaHbl. 

Hactano BpemMA, KOrla KapTbl CCTCCTBCHHBIX peCypCOB TpYyHTOBbIX BOf. 
JOJKHbI BOTH B COCTAB OOA3ATEIbHbIX JOKYMCHTOB, JaBaeMbIX B pe3yJIbTA 
TrHAporeosoruyecKOH CbeMKH. 


Mockosckui rocyfapcTBeHHbIt yHUBepCHTeT Tlocrynuso 
um.*M. B. Jlomonocopa 19 VI 1956 


HWMTHMPOBAHHAS JIMTEPATYPA 


1B. UW. Ky geaun, JAH, 78, Ne 6 (1954), 


: 
4 
¢ 
; 
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Hoksangn Akanemuu Hayk CCCP 
1957. Tom 114, Ne 2 


ge -LHUPOFEQUOLH 2 


B. HW. PAX Y WEB 


O MHHEPAJIOTHYUECKOM COCTABE TBEP]ON 
YACTH CTOKA p. JJOHA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoeoim 27 XI 1956) 


PAmeiolivecs HccueqOBaHHA cTOKa p. J[oHa BeCbMa HEMHOFOUMCJICHHBI H Kaca- 
“A TaBHbIM OOpasom OOmMero H rHpoxumuyeckoro cToKa JJona (°,19,1,2), Mex- 
rem Jjon nutaet A30Bckoe MOpe HE TOJIbKO paCTBOPeHHBIMH BELLeCTBAMH, HO Hi 
|PAbIM MaTepHasiom. O cocTaBe TBepyoro croKa J[ona cBeqeHHH MOUTH Her. 
faTKHe JlaHHbIe OO 3TOM HMEeIOTCA JIHWb B padoTe E. B. Ipomosoii (°). B caa3u 
! MM MOPYT lIpeACTAaBJIATb H3BeCTHBIM HHTepec Halli MaTepHaJbl O COCTaBe Ocay- 
3, BbIHOCHMBIX JlOHOM B A30BCKOe mope. 

) Mbt uccseqoBaH MHOPOUHCJIeHHbIe TpOObl COBpeMeHHOrO pycwOBoro awi0- 
lM BSBeleHHOrO B Boje MaTepHaa, OTOOpaHHble B IPHYCTbeBOH YacTH p. Jlona 
-yuactke ct. KoncranTuHopckas — Poctosp jo 3ayperymHpoBaHua ‘cTOKa 
cH. MccneqoBaHua Oca{KOB MpOBOJHJIHCb KOMIIJI€KCOM MeTO]JOB C IIPHMeHeHHeM 
‘KpOcKonMyecKkoro, TepMHYeCKOrO H peHTreHOrpaduyeckoro aHaH30B. 

) PesymbTaTbl ucceqoBaHHH CBeJeHbIB TaO. 1, rye NpHBOAMTCA MuHepauoru- 
°KHH COCTaB TeC4aHO-aJIeBPHTOBOH WH MeMHTOBOH wacTel OCa{KOB. 

/B cocrase TBepyoro croka p. Jona O6blgsHO HaCUHTHIBaeTCA OKOIO 40 MuHepa- 
8. AHasIM3Hpya CIHCOK MHHepaJIOB, JIErKO 3aMeTHTb 3HAUHTeNbHOe pasHooopa- 
2 cocTaBa TeCuaHO-aleBPpHTOBOH (ppakUHH cTOKa. Sylecb HapAyy c ycTowun- 

M KOMIVJI€KCOM MHHepaviOB (KBapll, WHPKOH, PyTHJI H Ap.) MpucyTcTByIoT cabo 
TOHYHBIE K BbIBEeTPHBaHHIO MHHEePaJbl, CPeAH KOTOPbIX BCTPeyaloTCA Kak T1O- 
qooOpasyroilue, Tak HW AKILECCOpHbIe MHHEepaibI (poroBas OOMaHKa, NMPOKCeHBI, 
OTHT, allaTuT u Wp.). Llocmequee OOcTOATeIbCTBO, BepOsATHeEe BCero, OObACHACT- 
CHOCOM B pycJO peKH O6JOMOUHOPO MaTepHasla H3 JIECCOBUAHBIX MOpOY Gacceli- 

Jona. 

JleccoBuyuble CYIIMHKH, KaK H3BeCTHO, B OTIHUHe OT Ooee APeEBHUX 
AJKKOB, pa3MbIBaeMbIxX JIOHOM, COJlepxKaT B 3HAUHTeIbHOM KOJIMUECTBE aHa- 
THUHbIM KOMIICKC HEYCTOMYHBLIX MHHEpaJIOB, BbIHCCCHHBIX B APCEBHeEYeTBEPTHY- 
€ BPeMA H3 IAMHaIbHbIX OONacTeli cHoca (°, ™, 1%), DTOT BbIBOA coryiacyeTca 
vHeHuem H. M. CrpaxoBa 0 BO8MOXHOCTH MpHBHOCa B COBpeMeHHbIe OCaKH 
NHMUKTOBOrO JleTpHTyCca C WHPOKO paciipoOcTpaHeHHbIX OCaAKOB YeTBepTH4U- 
rO JI@IHHKOBOLO MOKpOBa, B COCTaBe KOTOPOrO HaXOMTCA MACCa TOHKOV3MEJIb- 
HHOrO, HO XHMHYeECKH He H3MCHEHHOFO MaTepHasla H3Bep2KeHHbIX H MeTaMOp- 
yecKHX NOpoq c OOHNMeM HeYyCTOMYHBEIX MuHepasnos (*°). 

XapakTepHo MOUTH NOHOe OTCYTCTBHE B H3yYeHHBIX MpO6ax 3aKHCHbIX CO- 
AHEHHH *%Keesa (IMPHT, MapKa3HT, CHJepHT u Ap.). OTO CTOHT B CBA3H C BbICOKOH 
AcIAIOMeH CMOCOOHOCThIO BOI p. Lona. A6coyoTHOe cojepKanne KHCIOpOa 
sone p. Jlona Kone6netca or 7,29 Jo 15,5 mr/a. Crenenb HacbINleHiA BOjbI 
eopoyom u3smensetcs oT 63 yo 113%; OKHCAMAeMOCTb BOJbI OKOO 4,6 mr O, 

1 no ?@). pu rakux ycnoBuAX 3aKHCHbIM KOMMIeKC MHHepasOB BPA AM MOP 
Tb 3a(pPHKCHPOBaH B CKOJIbKO-HHOYAb 3HAYHTEbHBIX KOJIMYCCTBAX. Cpeyque- 
jopaad Beauunua pH Boy Jona KoneOueTca OT 7,5 JO 7917; 2B THX Mpe- 
lax BeruuHHE! pH uoH ABYXBaeHTHOrO %eNesa COMaZAeT GOMbIUIOM PAaCTBO- 


MOCTbIO. 


12* 4ll 


Cpequ riIMHMCTbIX MMHepaJlOB TBeEpOro CTOKA Pp. Jlona HanOoubuee pac Pil 
CTpaHeHHe UMEIOT FHAPOCMIOAb! TAMA UIMTa H MOHTMOPHJVJIOHHTA, Pomb mpouy 
rIMHUCTHIX MHHepaNoB He3HauHTeJIbHa. if 

OcHOBHbIMM Opofamu, 3a CUeT PaSMbIBa KOTOPbIX NOCTYMAaJIM STH MHHCPAlh 
B pyClO PeKH, ABJIAIOTCH YETBEPTHYHbIE JIECCOBHAHbIC CYTIMHKM H cKude ch 


Tan) dieu r aaa 


Munepanornueckuit cocraB MecuaHO-aseBpHTOBOH H_ MeJHTOBON pak 
coBpemeHHoro TBepfloro cToKa p. J,oHa 


Tlecua- Tlecua- 


HO- Tlenu- HO- Tlenu- 
auleBpH- | TOBad ameBpH- | TOBaa 
Muuepaat es Seater Munepan ronan |dpaKuua 
(bpaxuua ppakinA} 

» Kpapy, stata te + Tona3 ae — 
OO6OnoMKH Tlopoy, ++ — I nayKOHHT = +(?) 

- [lyarnoKsa3bl ++ 4E Kasibuut + + 
Optok1a3 + MHKpOKJIHH Saat + AparouHutT == = 

' + TImpokceupt se — Onan + - 
Porosax o6Omanka (3euleHan) + — Ccbeu + — 
AKTHHOMUT + — Busy aHHutT +(?) — 
XsopuT + + MarueTut + _ 
BuoTur + — XpoMUT — NHKOTHT + —_ 

' MyckoBut + + MnbMeHuT + — 
OnuyOT a — TutTaHuT (0KOKCeH) — — 
Tiucteu + — Terut (rugporeTuT) + + 

‘\ CyunIuManHT 4 _— TlematTut + — 

, UapKon + == Nupur oe = 

» TypManun a _~ Yanut — +++ 
Tpanat + — _||MoutTmopuas0nHT = ae 
Pyrun + = MounotepMuT a oy 
Auartas = = [assy a3uT _— + 
Bpykut + — ||Betinennut = abe 

» AnatTutT - = KaoaHHHT _— + 
CTaBpouuT + = 

IlIpumeuaunue. +++ ovenb muoro, ++ muoro, + upHcytcTByeT, — OTCYTCTBYyeT 


PIMHbI, WMpOKO pasBuTble B HMKHeH uacTH OaccelHa Jlona. B ux cocraBe B Kas 
yeCcTBe T'Ia@BHbIX MMHepaslOB 3apHKCHPOBaHbl MOHTMOPHJIJIOHHT MH WUT (8). 
[locnequne, Kpome Toro, OOMIbHO MpefcTaBJIeHb! B PIMHUCTHIX nMOpoyax Jone: 
Koro KapOoua (°, 4). Bawxe k Llenrpambuot uacru Oaccelina Jona, B o6nacrA 
pacnpocTpaHeHHA MaeOreHOBbIX PIMHUCTHIX OTNOKeHHH (Kuesckul u XapbKow- 
CKUM)APYCbI), MONTMOPHJJIOHHT HpaeT BTOPOCTeMeHHY!O POJIb, PIABHbIM MHHepa: 
JOM > 3eCb ABJIAeTCH MOHOTepMuHT (1%). 

B cepepyot uactu JloncKoro Gaccelina, B PIHHHCTHIX TOpoqax JeBoua, Kap- 
OoHa HM Mesa MOHTMOPHJIJIOHHT COBCem HeH3BecTeH. Bo Bcex CULYUAaAX 3]ecb Obi 
oOHapyxXeH KaoONMHUT (%). 

'- mpoxoe passutue B ceBepHolt vactu Oaccelina PIHHUCTHIX NOpO KaOJHMHH- 
TOBOrO COCTABA MOSBONACT BbICKASaATb MpeANOOReHHe O YaCTHYHO Tpanccop: 
MaUMM KaOJMHUTAa B MOHTMOPHJIJOHHT H UIJIMT pH mepeHoce ero B apHyHYK 
sony. Ulenounbie ycnoBua cpesbI B HwKHeM TeueHHu Jona BelyT K NOBbIMeHHK 
ru[paTauuu TIMHUCTEIX MHHepaJIOB M CMOCOOCTBYIOT 3aKPeMeHHIO B HX Ipo: 
ieccaMu COPOMMM UeIOUHBIX Hi U[eJIeUHO-3eMeCJIbHIX 9JIEMeHTOB. DTUM OObAC- 
HACTCH MOYTH MOMHOG OTCYTCTBHE B COCcTaBe TBepyoro cToKa JloHa KaOuMHUTE 
Ww peodvayjaHve B HEM IeOYHOrO KOMMIeKCa TMHUCTEIX MHHepavioB. 
_. M.A-Parees, yeraHoBuBuinuit B CocTaBe OcayKOB Yepuoro u A30BeKoro mopel 
MOHTMOPHJWIOHAT, HaOJOaJI MAKCHMaJIbHOe eFO Cosep»xKaHHve B K ppimckor mp 
OpexHoK Bone (1°). On cuntTaet OCHOBHBIM MOCTABLIHKOM STOO MHHepavia PMH 
CTbIC OTJIOMKeHHA MAaHKOMCKOTO BOSpacta, Caararomue loro-3anlayHyloO act! 
K pprmckoro NOJYOCTPOBa, B KOTOPHIX 3HAdHTebHAA POT IPUHAaWIEKUT MHHepa 
JlaM THMa. Oe eMT — MOHTMOpHIOHUT. ITO NOJIOXKeHHE, KAK MOKA3bIBAIOT 3 
OMKEHHBIE MATEPHAVIbI, CIEYET YTOUHHTH, NOCKOJIbKY OOULeHsBeCTHA poub Jlone 
B OOUleM BbIHOCe O6IOMOUHOTO MaTepuaua B A30BCKOe MOpe, OTKY]{a MOHTMO 
PHJWIONUT MOF AOCTABJIATCA Yepes Kepuenckuit npowIMB TeueHHeM K K pbIMcKom! 
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pexpio. M3yyenHe munepanoruueckoro cocTaBa TBepyoro cyoka Jlona He- 
A€HHO OKA@2KeT CYIMeCTBeEHHYIO NOMOMb B NO3HaHHH OcajOuHOrO mporecca 
SOBCKOM MOpe B TeKYyIIHH TreONOrHueCKHH MOMEHT. 


Hosouepkacckuli MomHTeXHHYecKHH HHCTHTYT Tloerynuno 
um. C. Opmxonnkuyge 12 XI 1956 
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Jlaxaa qn Akanzemun wayk CCCP 
1957. Tom 114, Ne 2 


MHHEPAJIOFH} 


H. H. WHWKHH 
O HAKEJIMNCTOM PASHOBHAHOCTH KOBAJIBTHHA 


(IIpedcmasaeno axademuxom A. T. Bemexmuneim 15 XI 1956) 


Vissecruo (2-8), uro KoOabTHH COmepKUT OT 26 Jo 34% KOOaNbTAa, RO 25 

% wukena u oT 1,6 go 10%, a pegko Jo 16% xenesa. B mocnequem cury4al 
BbIeIAeCTCA ENMHCTBEHHO H3BeCTHAA XKee3HCTAA PaSHOBHAHOCTh KOOAaJIbTHHAaS 
ceppoKoOabTuH. Oquako cymecTBOBaHHe deppoKobambTHHa MNOTAa CTaBHTG 
roy, ComHeHHe (7) Ha TOM OCHOBaHHH, YTO HH OMH COBPeCMeHHbIM aHasH3 He TOy 
TBePAUI MIpHCYTCTBUA B KOOaMbTHHE OOOO KOMMYECTBA 2KeNe3a. | 
IIpu usyyeHHu KoOabTHHa u3 Bua 
JMMUpOBCKOrO KOOaJIbTOBOrO MeCTOPOX 
Xumuuecknii avanu3 KoOamptuna* . AeHHA Ha AsTae HaMM yCTaHOBJIeHa, Ha 
PAY c OObIMHEIM KOOAIbTHHOM, HUKeIE 

CTaf pa3HOBHJHOCTbh STOrTO MMHepauwa 

Bec. % ATomH. KomHa. OTJIMYUAIOULaACA OT OObINHOrO KOOaJIbTH 


TP amOLiee tour 


OvemMeHtT 


Ha KaK NO XHMHYeCKOMYy cocTaBy (pe3 
YBeJIM4eHHOe coyqepxkaHHe HHKe 
Co 24,00 405 WM YMeHbIUeHHOe cojepxKaHHe K06a 
at lee ee WbTa), TAK H 110 HEKOTOpbIM ONTHYeCKHM 
As 46 54 618 CBOHCTBaM. 

S 17 ,50 541 STO y2Ke BTOpOH cyyal HaxO*KeHMs 
Cu boll HHUKeJIHCTOH PpaSHOBHAHOCTH kOOadJb 
TuHa. B 1956 r. Obi onucaH KO6asb 
Cymma 100,64 — THH C TOBbIMICHHBIM IIpOTHB OOpIuHOrt 
cojlep2xKkaHvem HuKemsa (5,32%) us Vt 
Ynenbuni pec 6,33 npa f= 20°. KMHHHCKOrO KOOaJIbTOBOrO MeCcTOpORIe 
(Co, Ni, Fe): As:S=1,15:1,14:1: HUA Ha Ypase, 3aneraioujero B cepmel 

Co: Ni:Fe=4,7:1,5:4. THHUTAaX (*). 
®opmyia munepana (Co, Ni, Fe)AsS BraquMupoBcKoe KOOaIbTOBOe Me 
gaat CTOPO*KeHHe paciOsO%KeHO B CKAapHa} 
* Auaautax M. H. Pomuna.; 9K3OKOHTAKTa JHOPHTOBOH MHTpy3sHH | 


apPysuBHO-ocafoyHo Tome cpeqHer 
yepoua. Hedombuime pyqupie Tela, mpuypouenupie K CONPAXXCHHAM TeKTOHH 
WeCKUX TPelIMH C€BEPO-BOCTOYOrO HM ceBepO-3alayHOrO MpocTupaHHa HM K UM 
POTHBIM 30HAaM [poOJeHHA, UMeIOT (hopMy PyAHBIX CTOMGOB. 

KoOalbTHH B pyHbIX Tenax ME€CTOPOXKCHHA ABJIACTCH TaBHbIM PY/IHbIN 
MMHepasioM HW OOpasyer BKpanJIeCHHOCTb U, PEXe, IPORKUNKU B CKapHax aJIbOuTO 
MMPOKCeHO-aMPHOONOBbIX, aJbOATO-9THOTO-aMpHOOJIOBLIX, r'paHUTO-KaJIbILHTO 
KBaPUeBO-SMMAOTOBLIX HW aM@HOOs0-KaNbUMTOBLIX. Dopma KpHcTa0! 
KOOaJIbTHHA — OKTAS{pHI, Ne€HTAarOn-OReKaspbl WH KOMOMHALMH KyOa C OKTAI 
pom. Pasmeppi KpuctaoB or 0,005 mm yo 6 mm. Cxonnenua OCTHraroT HHOr}i 
HECKOJIBKHX CaHTHMeTpOB. KoOanbTuH BcTpewaetca B acconMalMu c MomuOe 
HHTOM, ITHPHTOM, XaIbKONMPHTOM, IMPPpOTHHOM, MapKa3HTOM, JaHaHToM, rep 
COp@uTOM. 

_Kooanprun ¢ BEICOKHM CO/epKaHHeM HHKeJIA BCTpeyeH B MpHNOBepxXHOc! 
HOM YacTH HanOonee KpynHoro Tlepporo pyguoro Tena. 
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B ormuune oT o6bidHOro KOOaJIbTHHAa HUKEHCTAA pasHOBHHOCTh KOOaJIbTHHA 
€T HECKOJbKO OO/lee APKUM POSOBbIli BET H B OTpaxKeHHOM &BeTe — dpuoue- 
b1H OTTeHOK. Bce ocTambHble CBOHCTBa MHHepasia OTBeYaIOT OOBIYHOMY KO- 
‘bTHHY. 

XUMMYECKHH aHaIM3 HUKEHCTOH pasHOBHAHOCTH KOOaIbTHHA (O6paser 17/1), 
ATeJIbHO OTOOPAHHOrO OA OHHOKYJAPHOM JIyMOl H MpoBepeHHoro B U3rOTOB- 
HbIX 13 OTOOPaHHOro MHHepasa NOMMPOBaHHBIX WIMdax, MpHBesen B Tau. 1. 
Hsyuenve NOJMpOBaHHbIX WWIMOB M3 KPHCTaJIOB KOOaJIbTHHA, OTOOpaHHbIXx 
XHMHYECKHH aHaJIH3, WOKa3aJO, YTO MHHepaJIbI IPHMeCH B HEM OTCYTCTBYIOT. 
) MOSBOJIAET IpPeANONOKUTh, YTO KOOaIIbT, HHKEMb HW 2XeNe3O0 B MHHepasle H30- 
oPHO 3amellaior Apyr Apyra. 

CieKTpaJIbHbIM aHaJIH30M B KOOaMbTHHe (OOpasen 17/1) ycranoBjeHoO TaKxe 
ACYTCTBHe MOHOJeHa, CBHHWA, OJOBa WH MapraHlla, Cule{bl CYPbMbI H THTAHA. 
PesyJIbTaTbl peHTreHorpaduyeckoro H3syyeHHA KOOambTHHAa (O6pasen 17/1) 
xa3zajIM CXOJCTBO C JIMTepaTypHbIMH JaHHbIMu (°). BprmuceHHple pasmepbl 
MCHTApHOH sAueHKH MHHepata: a, = 5,60-+-0,02 A. 

M3noxeHHoe Bblllie, HApAAY C HeaBHO ONYOJIMKOBAHHbIMH JlaHHbIMH (4), 103- 
ACT YTBEpKaTb CYWIECTBOBAHHe HHKeJIMCTOH pa3HOBHAHOCTH KOOaJIbTHHA, 
TipejcTaBseT He TOJIbKO Hay4HbIM HHTepec, NOATBepxA ad MpeycTaBsenue O 
PpOKHX mpesemaxX H30MOpdH3Ma MexKy KOOaJIbTOM, HHKEJIEM H 2KeIe30M, HO 
pakTuyeckuii wHTepec. 


Tlocrynuno 
| 15 XI 1956 


WHTHPOBAHHASA JIUTEPATYPA 


1A. YT. Berextuu, Muanepanorun, 1950. * Taw. O. Hoaua, 9. C. Wana, 

Ilaaau, T. Bepman, K. ®pouReub, Cuerema muHepanorun, 4, 1, 1950. 
Aunepamst CCCP, 2, 1940. 4T. A. Kpytos, E. A. Ilerposa, Tp. Mock. reon.- 
3Be0. HHcT. uM. C. OpmxonuKnyse, 29 (1956). °* B. WU. Muxees, B. H. Dy6uunu- 
a, San. JleH. ropH. uHcT., 13, 4. 2, 1 (1939). 
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Aornanp AKkagemun nayx CCCP 
1957. Tom 114, Ni 2 -! 


< ITAJIEOHTOJIOPHA 


B. I. MACJIOB 
HOBbIM OPFAH PA3MHO)KEHHA JEBOHCKOIO PACTEHHA 


(ITpedcmaeacno axademuxom H. M. Cmpaxoseim 19 II 1957) 


_ Haxokn B HY KHeM Mae030e CNOp BbICOKOOpraHH30BaHHbIX pacTeHuli IpH- 
BOAT K MbICJIM O CYU.eCTBOBaHHH B J@BOHE MH HHKe JCBOHA HA3CMHbIX PacTeHHH, 
Ooulee BbICOKO OPraHH3OBaHHbIX, ¥eM McHTOmuTH. Hexoroppie aBrophi (!) mpHXOLAT 
a2Ke K BbIBOy (Ha OCHOBAHHH KOCBCHHBIX YKa3aHUii), YTO B JOKeMOPHU yxKe Cy- 
MlecTBOBaJIH JIeca Ha cyuie. He ocnapuBaa HW He NOATBeEp2xKan JaHHbIi BbIBO 3a 
OTCYTCTBHeM (baKTOB, MbI Tlepelijlem K paccCMOTPeHHIO 
OHOH HaXOJKH B JeBOHCKHX M3BecTHAKaX Pycckoii 
nuiatpopmpr (Crapo6un, bo6pyticko# o6n., BCCP, 
cKBaxHHa I—P, rayOuHa 734—738 m). Matepuan 
OplI MepeqaH Ham C. B. TuxomupoBbim 4 COCTOAI H3 
KapOOHaTHbIX MCJIKOBOJHBIX NOPOJ C OCTATKaMH BOJO- 
pocjeu uM Cc MpMMecbio rmuHHcTorO mMaTepnasa. B oj- 
HOM H3 WJIMQOB Obl] BCTpeyeH MPOOMNbHI pa3spe3 
yepe3 OOpa3s0BaHHe, KOTOPOe MOKHO paccMaTpHBAaTb 
TOJIbKO Kak Ce4eHHe Yepe3 OpraH Pa3MHOXeHHA pacTe- 
Hua. OpraHnueckuli OCTaTOK BKJIIOUeH B IMHHCTO-Kap- 
OOHATHYIO TadbkKy, COCTOAMLYIO H3 MemMTOMOpdHOrO 
TEMHOTO MaTepHasla, 3aTONHAIOULero BCe TYCTOTHI B 
OpraHe pa3MHOXKeHHA. QTOT NOcMeqHHH mpeycTaBsen 
CBeTJION 2KeJITOBATOH KAapOOHATPH3HPOBaHHOH OOOsOU- 
KOH B BUe CHrapOOOpa3HOTo «MeLIKa», IPHTYMJICEHHOrO 
B OCHOBaHHH HM 3a0cTpeHHOrO Ha BepiHHe, B HyxKHel 
yacTH Ha BHeIUHeH MOBeEpXHOCTH MeLiIKa HaO OM aloT- 
CA 3AOCTPOeCHHbIe B CEYCHHH TPeyrOJIbHble BbICTYIbl — 
BOSMOXHO omepeyHble peOpa usu Oyrppl. B cpequeli 
YaCTH MeIIOK HMe€eT OTHOCHTeJIbHO Ooslee rvlaf{Ky!0 
BHELIHIOIO HOBEPpXHOCTb, a 3aOCTpeHHaw BEpWIHHAa HECeT 
Ha BCeli MOBepXHOCTH rycTy!o OaxpOMy TOHKHX BOp- 
CHHOK HJIH HHTel, COXPaHHBINHX CBOIO KJIeTOUHYIO ens. Ee 
etpyktypy. Ha o60Hx KOHIax MellkKa HAOMIONaroTrcs eon extcsam s 
OTBepCcTHA, COOOmalolivecaA c BHelUHel cpeqoH. IIpu MpoOsbHOM ceyeHHA 
9TOM HH2KHee OTBEPCTHE BbITAHYTO B H3rHOalouly1oca 

KOPOTKY10 TPYOKY H PpaciOJIO*KeHO SKCICHTPHYECKH MO OTHOLICHHIO K OCH CHMMCT- 
puu mewka. BHyTpeHHAA MOBepXHOCTb OOOMOUKM MelIKa TakxKe HeEOMHOPOMHa, 
HO COOTHOWeHHA OOPaTHble K BHELIHeM MOBepXHOCTH: HHKHAA HW BEPXHAA YaCTMA 
TuaykKue, a CpeHHHAA HMeeT Pe3KHe BbICTYIbI, TEMHbIC PAYTPH MH HMMECIOLIME B Ce- 
yeHuH OKpyrayto @opmy. B wwxkueli yacTu O43 O6OM0UKH BHYTPH MelIKa HaOJO- 
yaerca pal OKPyribrx O6pasoBaHHH, Combe yacTbio AMMeBU NOU (pOpMbI CO 
cBeTsOH O6ONOUKOH WH TeMHbIM cojepxkumbim. Uem Bile OT OCHOBaHH MEIUKa, 
Tem OJIWKe pacnosarasiMcb 3TH OKpyrsble OOpasoBaHuA K OOONOUKe MeLIKa H, 
HAKOHeL, OHH, BO3MOXKHO, CIMBAIHCb C OOOMOUKON, OOpasyA OMMCaHHBIe BpIe 
BHYTPCHHHE IMJIMHAPHYeCKHe BBICTYIbI OOOMOUKH MelUKA. Buyrpenuaad TemHaA 
cepeyuHa COXpaHHwacb HM B 39THX BbICTYMAX. 


ALT 


Pasmeppl culeqyrolige: AMHa Bcero COpa3s0BaHHA 3,5 MM, MA@KCHMaJIbHas 
muupHua 1,2 MM, JWIHHa BOPCHHOK Ha BepuiHHe 0 0,5 MM, AHaMeTp BOPCHHOK 
‘0,02—0,025 mm (pune. 1, 2 u 3). A mpeqmarato Ha3BaTb 9TO OOpasoBaHne 


Hirsutocarpon extensum gen. et sp. nov. Ilo BHemmHew dopMe MellKa C BbITAHY-— 
TbIM «HOCHKOM» Ha BepiuHHe Hirsutocarpon extensum gen. et sp. NOV. HallOMH- 


Hae? Meracnopodussn Lepidocarpon u3 kap6oHa AHrHH, HO CHJIbHO OTIM4aeTCA 
HaMUHeM BOPCHHOK H BHYTpeHHelt cTpyKTypouw. BopcHHku uw m0xoxKaa dopma 


BHeWHeH OOOMOUKH H3BeCTHBI y Mmeracnopodumma Miadesmia membranacea 
‘C. Bertrad Taxxe u3 KapOona Anrauu. Ormuune 3aksiouaeTCA BO BHYTpeHHer 


CTpyKType Oprana HW HasIM4NA Y AHTAMHCKOM POpMbI HECKONbKUX OOOMONeK. Oba 
pola, CpaBHHBaemble C OMHCaHHOM HOBO GOpMoOli, OTHOCATCA K TJayHOBBIM, 
Kaacc Licopodiales rpynnpr Lepidospermae (Hirmer, 1927). He umes Bo3mMoxK- 
HHOCTH OTOXKJECTBUTb HOBYIO (OPMY OpraHa pa3MHOXKeHHA C paHee OMMCAHHbIMH 
MIM IPpHBA8aTb ee K BEreTATHBHbIM YaCTAM TOFO Ke pacTeHHA, MbI OKA OTHOCHM 


JaHHY!O (popMy IIpeAMONO2KHTCJIbHO K TJIaYHOBBbIM. OctaeTca emje He BbIACHeH-— 


HbIM, K “CMY OTHOCATCA OKpyruible OOpa3s0BaHHA C TeEMHOM CepeqHHOH BHYTPH 
Meluka. SIBJIAIOTCA JIM OHH OTACJIbHbIMH CHOpaMH WJIM 3TO CHOpaHruu, KOTOpHIe, 
‘CIMBaACb C OOOMOUKON, OTKPbIBaJIMCb HapyKy pu cospeBanuu. Ecnu cupaBej- 
JIMBO OcuIeqHee TIPeAMONORKeHHe, TO Bce OOpas0BaHHe HalO pacCMaTPHBaTb Kak 
cmopaHrModop, a He Kak meracnopodusa. OnucanHaa PopMa OpraHa pasMHOxKe- 
‘HHA OCTATOYHO CIIOKHA, W HAM KaKeTCA, ATO STOT OPraH MOXKHO CUMTATb IPHHAaL- 
JIeKalHM K Oojee BbICOKO OpraHH3O0BaHHbIM PaCTeHHAM, YEM IICHJIOMHTHI, OMH- 
‘CaHHble B JICBOHE. 


Teonornuueckui WHCTHTYT : Ilocrynuso 
Axkajlemuu HayK CCCP cop O Gea ho bay 


UMTHPOBAHHAA JIMTEPATYPA 


1H. Erhart, Evol. Sci., Ne 8 (1946), 2 M. Hirmer, Handbuch der Paldobota- 
mick, 1, 1927. 
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Pue. 1. Hirsutocarpon extensum gen. et sp. nov. B NpoJoAbHOM 
ceyenuH, 20 


Puc. 2. To Ke, BePpXHAA YaCTb C BOPCHHKAMH, COXPpaHHBIUHMH 
KeTOUHyIO CTpykTypy, 42x 


TLAH, v. 114, Ne 2, Macnop 
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Jornaye Akanemun Hayk CCCP 
1957. Tom 114 Ne 2 


PHCTOJIOPHA 


10. M. BACHJIBEB 


_ CMOCOB OBHAPY)KEHHS WH XAPAKTEPHCTHKA 
HEKOTOPbIX CBOHCTB ME)KYTOUHOPO BELIECTBA 
COEAMHUTEJIBHOM TKAHW MbILIEH HW KPbIC 


(IT pedcmaeaexno axademukom H. H. Axuuxoseim 27 II 1957) 


TucroxumMuyeckoe H3y4eHHe MeXKYTOUHOFO OCHOBHOrO BelecTBa COeqHHH- 
TeJIbHOH TKaHH, 3alOJIHAIOWerO MPOMeEXKYTKH Mey KeTKAaMH HW BOMOKHAaMH, 
COMpsxA2KeHO C pAOM TpyAHocTel. OKpacka TOJYHAMHOBOM CHHbIO, peaKIUMA Cc Me- 
pHoyaTom — dykcuH-cepHucToH KucmoToH (PAS-peakuua) u Apyrue MeTOquKH 
BbIABJIAIOT 3TO BELIECTBO JIHINb B HEKOTOPbIX TKAHAX (CTEHKA COCYOB, MYMOUHDII 
KaHaTHK, PpaHyJIAWMOHHAA TKaHb H Jp.). B noqKOxXHOH COeIMHUTebHOH TKAHH 
MbIIUeH H KPbIC pH OKpacKe TOJYHAMHOBOH CHHbIO IJICHOUHbIX MpenaparTos, 
MIpHPOTOBJIeHHBIX 110 cnocoby SlcBouHa, HaM, Tak *%e Kak Jlemmcu uv Xafucy (3), 
He yall0OCcb OOHAPyXHTb HHKAKHX KOMIOHEHTOB, KPOM€ KJI€TOK H BOJIOKOH. 
IIpeycraBia0cb BeEpOATHbIM, YTO 3TO CBAZAHO C BbIMbIBAHHEM Me2KYTOUHOLO Be- 
MlecTBa B Mporecce OOpaoorkH, Kak OblIO paHee OTMeYeEHO HEKOTOPBIMH HCccJeO- 
BaTeJIAMH JIA OCHOBHOPO BellecTBa xpycTamHkKa (7) H KPOBETBOPHbIX OpraHos (*). 
Tlostomy Hamu Oblsia MpoBeyeHa CepHA ONbITOB C WebIO HalTH CNOCOO uKcalnn, 
COXPpaHAIOUNMH MeXYTOUHOe BeILeCTBO MOJKOXKHOH COeCAHHHTeJIbHOM TKAHH. 
HedukcupopaHuble WIe€HKH, B3ATbIC OT TOMbKO YTO YOUTHIX SPHPOM MBILWeH u 
KPbIC, paCTAHBaJIHCb Ha IIPpeMeTHOM cTeKJIe (He CMa3aHHOM GeJIKOM), Morpy2Ka- 
mucb Ha 15 MHH. B pacTBOp HCMbITYeMOro (PHKCHPYIOWleroO BeLeCTBA, CHONACKH- 
BasHCb BOOM HM OKpaliHBasucb 0,1% TOMYHAHHOBOH CHHbIO B TeyeHHe | CyTOK. 
OTPHUAaTeJIbHbIe PE3YIIbTATHI as OMbITbI C AOCOJIOTHBIM ITHJICHOBbIM CIIMPTOM, 
MCTHJIOBbIM cCIupToM, 1% ykKcycHOl KHcmOTOH, *xuAKOCTbIO Kapuya, 10% dop- 
MasIHHOM, 2 4 6% cbenomom, 0,5% XpOMOBOM KHCIOTOM, alleTOHOM, 9cupom, 
sKuKocTbIO Llenxepa, 4% 2xeme30-aMMHaUHbIMH KBactaMu, 4% OCHOBHBbIM YKCyCc- 
HOKUCJIbIM CBHHI[OM, a TaK2Ke C HAaCBIILeCHHbIMH PaCTBOPaMH MHKPHHOBOM KUC- 
JIOThI, CCPHOKHCION MEW H AIOMOKaJIMeBbIX KBacIOB. [locue MpHMeHeHHA BCeX 
3THX (PUKCATOPOB TOMYHAMHOBAA CHHb OKpallMBadla JIMIUb Ke€TKH (laBHbIM OO- 
pasom — sj{pa). CopepmeHHo Had KapTHHa Obiia OOHapy2KeHa B OMbITAX C PUK- 
canuelt 0,25% cocchopHo-BombpamoBon KucnoTon (PBK), 0,25% ociopxo- 
MOJIHOJeHOBOH KucNOTOH u 0,25—1% TanHvHom. Ilocne qelicTBuA STHX (bUuKCa- 
TOPOB TOJYHAHHOBaA CHHb BbIABJIAeT He TOJIbKO KJI€TKH H BOJOKHA COC] HHH- 
TeJIbHOM TKaHH, HO H M@KYTOUHOe BeLIeCTBO, HallOJINAIOULee BCe MpOMexKYTKH 
M@XKIY BOJIOKHAMH B BUJe CIJIOWHOH MWIeHKH H OKpallMBalolleecA B JIMJIOBO- 
Kpacubilii uu cuHui user. Mectamu B TeHKe MexXyTOUHOrO BellecTBa OOHapy- 
2KUBAIMCb Pa3PbIBbI H OKPYTJIblIe OTBEPCTHA, BeEpOATHO OOpasoBaBLUHecA B Mpo- 
flecce IIpHroToBeHHaA MpenapaTos. Ha muorux mpenapatax KOHTYpbI Ca600K- 
PpallIMBaBIUHXCA KJIETOK YETKO BbIPHCOBbIBAJIMCh Ha (POHe TEMHOOKPAallleHHOrO Me- 
)KYTOUHOFO BellecTBa, KOTOPOe 110 Kpalo KJIETOK crymlasocb (puc. 1). Taka kapTu- 
Ha HECKONbKO HaNOMHHaeT «{BOPHKH» xpslmeBol TKanH. Ha npenapatax, PuKcu- 
popanupix PBK, Kerk H HX Apa UMerloT OoNee KpyNHbIe pasMepbl, YeM Ha 
OObIUHBIX IpenapaTax, (PHKCHPOBaHHbIX (OpMaJIHHOM; BePOATHO, IIpH (pHKCa- 
unu PBK cmopuyuBanne KeTOK MeHee BbIparKeHO, YeEM MPH PuKcalMH (popma- 
auHOM. JA ONMCbIBAeEMOrO MeXKYTOYUHOFO BelllecTBA OKasallacb XapaKTepHOH 
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6ONbUIAA PACTBOPHMOCTS: OHO HCYe3aJIO 3 MJICHOK MBILMIeH y2xxKe Yepes 2—5 MUH. 
nocyle NOMelweHHa B BOY (40 pukcanun PBK), B 96° cnupt, B 10% hopmanun 
usu B pacTBoppl ocdaTHoro 6ydepa (pH 7,0 u 8,0) (puc. 2). UacTayHo co- 
XPaHsAJIOCh MEXKYTOUHOE BEMLECTBO IPH NOMOOHOM 2Ke OOPaOoTKe pacTBOpaMH C KHC- 
nol peakiwelt (alleTaTHbIt Oydep c pH 3,6 u 4,6). Y Kpbic MexkyTOUHOe Bellle- 
CTBO H€CKOJIbKO 6oNee CTAOHJIBHO, OHO YACTHYHO COXpaHsAMOCb NOcme S—10 mun. 
IPeObIBaHUA B BOse, HO BCera MOJIHOCTHIO BbIMbIBAOCb 3a 30 Mux. Tloce BIMbI- 
BaHHA MeKYTOUHOPO BellecTBa H COOpaboTKH PKB ToswyuqMHOBaA CHHb OKpallH- 
Bala BOJIOKHa COe(MHUTeJIbHOH TKAaHH, UTO, MO-BHAMMOMY, CBA3aHO C Hecre- 
unduyeckou agcopouneh PBK. Taxan aycopOuna PBK na pasmMyHblxX CTpyK- 
TYpax, MOBbIMAIOWad CpOCTBO STHX CTPyKTYP K KpaCHTeJIO, BepOATHO, HMeeT 
3HaUeHHe HM B MCX@HH3Me BbIABJICHHA M@XKYTOYHOPO BelecTBa MOCe ero (UKCaLMH 
MBK. Onpitpl 10 JeHCTBHIO TeEKCTHKYJAPHOU PHA ypOHHAasbl Ha WICHKH au 
OTPHUATEJIbHbIe PC3YIbTATbI, TAK KAK MEK YTOUHOe BELLECTBO BbIMbIBAaJIOCb HE TOJIb- 
KO PpaCTBOPOM, COJep2KallHM (PepMeHT, HOH KOHTPOJIbHBIM Oy@epHbIM pacTBOpoM. 
TomyHAUHOBOH CHHbIO MexKYTOUHOE BeLeCTBO BO MHOPMX CLyYaAX OKpaLlMBaerT- 
CH MeTaXpOMATHUeCKH, HO CTeMe€Hb Me€TAXpOMA3HH OYeCHb CHJIbHO Bapbupyet. 
Bo3MOxKHO, 3TO OObACHHETCA TEM, UTO B COCTAB M@XKYTOYHOLO BeLecTBa BXOLAT 
cla60-KHCIIbIe NOMCaxapHbl THMA rHaJypOHOBOH KHCJIOTHI, CTeEMeHb MeTaXxpoO- 
MaTHYeCKOH OKpaCKH KOTOPbIX MOXKET H3MCHATHCA B 3ABHCHMOCTH OT KOJIJIOM]- 
Horo cocTrosHua (7). MexyrouHoe BelecTBO aBasO ca6ylo peakIHI0 C TlepHoja- 
TOM HW cbyKcuHCepHucTOoH KucNOTOH (PAS-peakunio), CleqOBaTeIbHO MomMCaxa- 
PHbI H pyrue coeqMHeHHA, COMepKallNe AHIMKOEBbIe Pp YUNUPOBKH, MpucyTcT- 
BYIOT B HEM B HeOOJIbIUHX KOHWeEHTpanHAXx. PAS-nomOxKUTeIbHbIe KOMNOHEHTHI 
M@KYTOUHOPO BEMLECTBA OKA3aAJIHCb YCTOMUHBbIMH K J[eEMCTBHIO AMVJIA3bI CJIIOHBI H, 
CJI€OBATeIbHO, He HJCHTHYHBIMH ruuKOreny. IIpu cbas0Bo-KOHTpacTHOM MHKpo- 
CKONHH HeOKpalueHHbIX IWICHOWHBIX IpemapaToB, tbukcupoBaHHpix PBK, me- 
2KYTOUHOe BeLLECTBO HMeeT BH], CaSO MpeJIOMJIAIONUX CBeT TJlaCTHHOK, HCKa- 
*KalOWUX HW CrlaxKUBaIOWMX KOHTPaCTHOCTb KOHTYpOB BOJOKOH. B ovare acenTHu- 
yeCKOrO BOCHaJICHHA (BbISBAHHOrO BBEeHHEM MO KORY WeMJIOHMHA UH BaTbI) 
yoxe uepes | CyTKH OOHAPYKUBAUCh XAPAKTePHbIe H3MCHEHUA: B HEKOTOPbIX yUa- 
CTKaX — MOUTH MOHOe HCUCSHOBEHHE MEXKYTOUHOLO BeMleCTBA, BbIABIABMIeETOCHA 
o6paborKoH BK u TomyHquHOBOM CHHbIO, B Apyrux yyacTKaxX — HalpoTuB, 
HAKOMJeHHe OOJIbIUMX KOJIMYCCTB TEMHO-CHHETO BellleCTBA, KOTOPOe JeasO BO- 
JOKHa MH KJI€TKH NOUTH COBepIeHHO HEBH]HMbIMH. [lepBpili THI H3MeHeEHHH, Be- 
POATHO, ABJIAJICA PC3YJIbTATOM Pa3PYIWeCHHA HCXOJHOFO M@KYTOUHOTO BelllecTBa 
Ha paHHHX CTaqMAX BOCHAaJIeHHA, TOra KaK BTOPOli, 1O-BUAMMOMY, CBA3AaH C OTe- 
KOM COC]MHHTeIbHOM TKAHH. OTH H3MeCHEHHA HCYesaIH Ha 4—5 JleHb Mo0cse BBe- 
JeHHA HHOPOMHOrO Tesla. 

Kak BHHO 43 H3OXKeHHOLO, ONMCAHHAA BbILe METOAMKa NOSBOMAeT NOYYATb 
aHHbIe O CBOMCTBAX M@%KYTOUHOFO BeMLeCTBa IPH HEKOTOPHIX (PH3HOMOPHYeCKHX 
WM WaTOOrHYeCKHX COCTOAHHAX. 


MuctutyT 9kcNepHMeHTaIbHOit MaTONOrHH u Tlocrynusto 
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Puce. 1. Tlenounpiii IpelapatT coequHHTeIbHOM TKAHH. OuKcalHA 
@BK c oxpackoH TosryHHHOBOH cuHbio. Muxpodorto. 270 


Puc. 2. [nenounplii mpenapar coeAHHHTeIbHOM TKAHH MbILUH 
®uxcauna 10% topMasuHom (10 mMHH.), a 3arem ®BK. Mp- 
Kpoboto. 270>< 
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: PHCTOJOLPHA 


Il. A. MOTABKHH 


O PETPOFPAJHbIX H3MEHEHHAX FAHPJIMO3HbIX KJIETOK 
CIMHHOMOSIPOBbIX Y3JIOB 


(]pedcmaeaeno axademuxom JI. A. Op6eau 4 III 1957) 


Mccneqopanuamu Huccas (*) 6pi0 n0Ka3aHoO, TO TpaBMa llepndepuyeckoro 
€pBa COMPOBOARAaeTCA pasBUBaIOWHMCA B COOTBETCTBYIOINHX HelpOHax CocTOA- 
HeM NepBHYHOrO pasypaxenna. JA WOcieqHero BECbMa XApaKTePHbI WeHTPab- 
BI XPOMATOIN3, CBHI sAjlpa Ha MepHdeputo, HaOyxanue u OKpyrvienHe KsleTOU- 
oro Tea. HaOsmogenua Hucena Opa no_TBepxyjens Mapnuecko (7), Jliorapo 
*) Ban-lexyxtenom (4), KOTOpble MpHUIWIM B OCHOBHOM K TeM 2Ke BbIBOJaM. Os- 
(AKO Y2KE H3/[aBHa HEKOTOPble ABTOPbI YKa3bIBaJIH, YTO B yCOBHAX peTporpay- 
OH PeaKIMHH He BCe BHJHMbIe H3MCHEHHA TpoTeKaloT MO TOMY THIy, KOTODpBIMt 
THcCJlb ONpefeiu Kak «epBHYHOe pa3spaxkeHue». Mypaspes (*), Onemunr 
°) u Kneticr (*) o6paTuau BHUMaHHe Ha YacTO BCTpeyaIOWNecA BHYTPH YYBCTBH- 
CJIbHBIX Y3JIOB KJICETKH, B MIpOTOMNa3Me KOTOPbIX XPOMATOMHJIbHOe BeILeCTBO 
OOHPaOCb CJIMTHBIMH ‘TuIbIOKAMH BOKPYF WeHTPaJIbHO pacmOwIOx*KeHHOrO Apa. 
3 Oolee MO3IHHE LObl TORMCCTBEHHYIO PeAKI[HIO CeHCOPHBIX HelipOHOB Cc M0- 
TOAHCTBOM OTMeYaIH Cycos (8) u JlofnuKos (*°). Beseqg 3a Humu Kuceses (2°), 
isyuad MaTOMOpouorHio LraccepoBa y3a MpH apTepHocKJepose, BmepBbIe 
bICKA3AJI MbICJIb O TOM, UTO NeEPHHyKJeapHoe COcpesoTouenne THIpOHsa cseqyer 
YHTATb OCOObIM THIOM pearHpOBaHHA HepBHbIX KJeTOK. B nocsesyiouleM Ha 
TO OOCTOATEICTBO ObIIO OOpauleHo Oco60e BHHMaHHe. B paye paoor (11 14) uctek- 
wero JIECHTHJICTHA YKA3bIBaeTCH, YTO ABJICHHA XPOMATOJIH3a BHYTPH UYBCTBH- 
€JIbHbIX Y3JIOB OOHAPY X%KHBAIOTCA TIABHbIM OOPa30M B KJIeTKaX MeIKOFO pas- 
fepa, TOra KaK B KPYIHbIX HeMPpOHaX HaOMOMaeTCA OKOMOAepHOe CKOMJICHHE 
(pOMATOUJIbHOrO BelllecTBa. Cambie OObIINe KICETKH OTBEYAIOT Ha TOBperkjle- 
[Me OTPOCTKOB OcOObIM OOpa30M. B HHX TIpOMCXOJHT pasmMesbueHHe, a 3aTeM H 
yACTBOPeHHe THIponsa. Spo yallle Bcero OcTAaeTCA B IeHTPe, H BOKPyr Hero coxpa- 
[AIOTCH HHOTla KPyMHble rIbIOKM XPOMATOMUJIbHOTO BelllecTBa. OHAKO BCe MHO- 
O00 pa3sHe H3MeHeHHH HeIb3A YJIOXRKHTb B BBIJeJAeMbIeC ABTOPAMH THIIbl, TAK KaK 
; YCJIOBHAX peTPOrpasHOH PpeakILMH B UYBCTBUTeIbHbIX y3JIaxX OTMeUaeTCA 3Ha- 
ATeJIbHaAA MeCTpOTa HaGIOMaeMOl PHCTOMOrMYeCKOH KapTHHbI (°). ITO pasHo- 
Opasve H3MeHeEHHH, Kak OCOOeHHO nO_YepKHBaet Cytysop (1°), TaKOBO, 4TO B 
, TIEPBbIe JIHH MOCIe TpaBMbI HEPBa HEJIb3A HAUTH HW HECKOJIBKUX KJIETOK, KOTOPbIe 
IIH Obl MOXOXKU XOTb CKOJIbKO-HHOY Ib OjHa Ha J[pyrylo. CyTyOB HaxOJT BO3- 
{OXKHBIM TOBOPHTb O CTaMAX PeakUMH HelipoHa, HavaOM KOTOPOH ABJIAeTCH 
KONOACpHbIM rHnepxpomatos. IlepBuyHoe %e pa3yparkeHve BbIpakaeT, 0 
TO MHEHHIO, MOCIeyIOWN STal WH CBUJeTeIbCTBYeT 0 Ooee rIyOOKOM MOBPexK- 
(eHHH KeTKH. K MpOTHBONOMOMRHOM OMeCHKE OKOJOAepHOrO HAaKOMMeHHA THT- 
ona upuiues Mypaspes (°). Ha6moyaa Takoe aBjeHHe B KJIeTKaX, OH CUH- 
ayl HX HaXOJAWIMMHCA B c:base BOCCTAHOBJIeEHHS. 

B cooTBeTcTBHH C OTMCYCHHbIMH pa3HOrlaCHAMH SIBJIAeTCH, OUCBHHO, He- 
YOXOMUMBIM elle pas H3YYHTb peTporpayHylo peakUHio BO BceH ee MHAMHKe. 
fakOe HCCJIE(OBAHHe MbI pelIWJIM paciipocTpaHuTb He TOJIbKO Ha B3POCJIbIX, HO 
{ Ha JOHbIX KXMBOTHbIX, KOTOPbIM BOOOLIe Yes AJIOCb IPH HCCJIeEAOBAHH AX MeHbIIee 
HUMAHHe. 
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MartepnaJiom WIA HAaCTOAMeH paOOTb! NOCAYKHIM MOACHHYHbIC H KPecTILO- 
BbIe M@XKMOSBOHOUHbIe Yasb1 (Lg — Sz) 36 B3pocmbIxX H TaKOrO Xe KOJIMGECTBA 
MOJIOJIbIX KPOJIMKOB MOcse CAaBJICHHA CeaJIMULHOrO HepBa y BbIXOa CFO H3 Ma- 
noro Ta3a. UyBcTBHuTesIbHble PaHTHH pH YKasaHHOH TpaBMe H3y4aJIHCb Yepes 
1, 3, 5, 10, 15, 20, 30, 70 cyrok wu enyerm, 40. n0 ec 

Kpome Toro, BbIACHAA BIMAHHe Ha HeHpOHbI pasHOrO pola NOBpexK ens 
HW ylaJICHHOCTH MOcsIeqHerO OT HHX, Mbl HCMOJb3OBaJIM [JI NOCTABJICHHBIX ese 
CIMHHOMOSPOBbIe y3uIbI 16 MOJOJbIX KPOJHKOB Y MOJOBHHbI KPOJIHKOB Ce]aJIMUI- 
HbIli HEpB Ha YNOMSAHYTOM paHee ypOBHe MepepesasicA OCTpoH OPHTBOH, y Apy- 
roii MOJOBMHbI Ha3BaHHbIi HEPB NepeTArHBasIcaA B CpeHel TpeTH Oespa WIeIKO- 
BOH HuTbIO. B AByX STHX CepHAX raHrMH UccMeqoBaHcb Ha 10, 20, 50 jeHb 
M uepe3s 3 Mec. 

B3ATble HAMM KpOubYaTa ONepHpoBasMCcb Ha 15 eHub nocme powsenua. Bspoc- 
JIble OCOOH OblIM He MOIO*Ke OMHOrO rosa. KOHTpOsIeM CVU CIMHHOMOSIOBBICE 
y3ulbl 4 B3pocsbIX H 6 MOWIOAbIX KpomHKOB. HapKkoTH3HpOBaHHble 2KUBOTHBIE OOe- 
CKPOBJIMBaJIMCb, H HYKHbIM MaTepHas (y3JIbl) H3BIeKaJICA HEMe]JICEHHO, PUKCH- 
poBaJicad B CHMpTe WH 3aNHMBascA B WemmOH_uH. H3roToBseHHbIe Ha MUKPOTOME 
cpesbr TOMAHOIO B 12 w OKpaluMBanucb mo Huccsno. 

Tloce TpaBMbl HepBa Y KPOJIMKOB BHYTPH TaHTJIMO3HbIX KJIETOK JHOOOK Be- 
JIMUMHbI HaYaJIbHbIc H3MCHCHHA XPOMATO*HJbHOPO BeULleCTBA 3AMeUaIOTCA B pa3- 
HOH LWIMPHHbI MPpOMexyTOUHOH 30He MexK]yY ApoM Hu nepudepuen (puc. | a, 
2a). B jlanbHelillem pacnbwieHHe XpOMaTOHJIbHOrPO BelllecTBa paciipocTpansAer- 
CA IpeHMyllecTBeHHO B HallpaBJICeHHH K Kpalo KJI€TKH H B MeHbIMeH Mepe 
K Apy (puc. 26). OMHOBpeMeHHO MOXKHO BHJeTb H NOCTeMeHHOe CMeLeHHe ALpa 
Ha TlepHdbepuio, ruiaBHbIM OOpa30M B KJIeTKaX MeJIKOrO pa3smMepa. ComocTaBiAaa 
KapTHHbI, HaOJOJaeMbIe Ha CePHAX Cpe30B, MOXKHO TOUHee MpOceqHTb MOce- 
JOBATeIbHOCTh Pa3BHTHA H3MCHCHHH, MPOHCXORAMMX B KIeTKax. YaeTca 34- 
MeTHTb, UTO MapaJJIeIbHO CO CBHTOM Apa K Kpato 30Ha MIpOCBeTeCHHA C TOM KE 
CTOPOHbI HCTOHYAeTCA, a C MPOTHBONONORXHOM — MOcTeMeHHO CTaHOBHTCA BCe 
Oonee mupoKoH. Korya xe Apo ocTuraeT, HAKOHeIL, CaMOH nepudepHu, TO 
NpOTonsa3sma, CBOOoOAHaA OT THTPOHa, 3AHHMaeT ICHTPaJIbHYIO YaCTb KJICTKH. 
OTa KapTHHa XapakTepH3yeT COCTOAHHE, KOTOPOe OCObINHO HA3bIBaIOT Ne€PpBHYHbIM 
pa3qpaxeHHem. 

OyHakO XpOMAaTOJIH3 BO MHOrHX KJI€TKaxX 3THM He OrpaHHunBaetca. Pacnajy 
WH HCYe3HOBeHHIO NOBepraetcA HM TOT THTPOH], KOTOPbI NpOAomMKaI OKAMMIATB 
y3kKOH NomOcKOH nepudepuio KsleTKH (puc. | 6). 

Besley 3a TeM Tpoecc, HO BCeEM JaHHbIM, MO%KET SBOJIOMMOHMPOBaTb B ABYX 
HanpaBsenuax. B OfHHX KJeTKaX IIPOHCXOAMT pacTBOpeHHe HM OKONOATEpHO 
Jiexkalero Turpouya. [I]punuman HeoOpatumplli xapakTep, H3MeHeEHHA 3aBep- 
IUalCTCA TOJIHbIM HCYC3HOBeHHEM THTpOHa, Apa MH ApbuuKa. Cama KJeTKa 
OKPyKaeTCA OOMbUIMM YHCJIOM CATEJIJIHTOB, a ee TENO MpeBpallaeTcsA B OeclBeT- 
HbIM TOMOreHHbIM Wuck (puc. 26). 

B Apyrom, ropa3yqo 6ombuieM, UHCe KeTOK y Apa, Nexallero na nepude- 
Puu, HAaYHHAaeT 3aMeyaTLCA pacTyWjee HaKOMMIeCHHe THTPOWJa B BUAe KPYMHbIX 
PuIbIOOK, YaCTO CIMBAIOWNXCA B CHNOWHIe MaccbI. Jlamee Aj[pO MOCTeMeHHO BHOBb 
CMelaeTCH K IWeHTPY, M ONMCbIBAeMOe ABJICHHe CTAHOBHTCH BCe OONee BbIPAKeH- 
HbIM (pc. 2 2). Taka KapTHHa JlaeT OCHOBaHHe MOaraTb, YTO B KJIeTKaX NpOHC- 
XOJMT BOCCTAHOBUTebHBIM NpOuecc. ITOT BHIBOA HAXOMUTCA B COrmacHH ¢C COBpe- 
MCHHBIMH THCTOXHMHYeCKHMH HCCeqOBaHHsAMH (1%), 43 KOTOPbIX ABCTBYyeT, TO 
OKOJOANEPHOe HAKOMJIEHHE PHOOHYKJCHHOBOH KHCJIOTbI, KOTOPan, KaK H3BeCTHO, 
COMep2KHTCA B THpONJe, CBUETEIbCTByeT O ee HOBOOOpasoBaHuH. TlepunyKse- 
apHoe cocpeyoToueHhe THIpOHn a Cue yeT NOITOMY CUMTATb OKa3aTeJIbCTBOM BarkK- 
HOrO 3HaYeHHA Apa B BOCCTAHOBJICHHH JTOFO BelecTBa. 

B Jlanbueltem XpoMaTo*usbHOe BellecTBO, HAKOMMBUIeeCA CAHTHBIMH Mac- 
CaMH OKOJIO spa, MOCTeNeHHO Pa3pbIXIHeTCH H pa3sOHBaeTCH Ha KpyMHBle 
riplOKH (pac. 2 0). Te 43 HUX, KOTOPBIe pacnoslararoTesd CHAaPyXKH, IPOOATCH B 
elle OOvIbINeH Mepe, HM HCHOABOUb YaCTHUI THPPONa HAYHHAIOT 3aMeuaTHCA BO 
BC€H OCTAJIbHOH MpOTOMMa3Me, BIVIOTh LO Kpast KeTKH. C 3TOrO MOMeHTAa MOXKHO 
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AMeTHTb, UTO HAaKOMNJeHHe PpyObix ribl6OK XpOMaTOHAbHOPO BelecTBa Her: 
HTe€HCHBHee Ha CaMOH NepHepHu KNeTOUHOrO Tea. B pesysptTaTe B TeyeHHe. 
CKOTOPOrO BPCMeEHH MOXKHO BHJETh TAKYIO KapTHHY CTPOeHHA HeHpOHOB, IIpH. 
OTOPOH OKONOAAepHbIN HM TepHepwyeckni THrpony, cocToAMMH us rpyOnix 
MbIOOK, OKAMMJAIOT JOCTATOYHO CBeTJLYIO MpOMExKYTOUNYIO 30HY C peKUMH,, 
CJIKMMH HW Ole(HO OKpalleHHbIMH 3epHamH (puc. 2e). SanouHeHne STO mpome~ 
‘YTOYHOH YACTH KMeTOUHOrO Tela XpOMATODMJIbHbIM BeleCTBOM npoTeKaeT 
AHOBPeCMeCHHO C NpOMOJKAIOULHMCA H3MeJIbYCHHeM eFO TIbIOOK OKOO Apa Uy, 
a wepHdepuu. 

OfHakO JIMUIb YaCTb KNeTOK NposedbiBaeT C Ha¥ama JO KOHIa ONMCAaHHBIe. 
3MeHEHHH BO BCel OOPpHCOBaHHOM HaMH MOCeqOBaTebHOCTH. Tak, OCO6eHHO, 
ACTO B 3JIEMCHTaX KPyNHOFO pasMepa HW B HEKOTOPOM KOJIMYeCTBE KeTOK cpef- 
€H BeJIMYHHbI, H3MCHCHHA OrpaHHYHBaIwrca pacnayOM XpOMaTOWHJIbHOrO Be-~ 
jecTBa B MpOMe@2xKYTOYHOH 30He H Ha NepHdepHu kwieTKH (puc. | @). Bmecte 
TEM APO He CMeLlaeTCH, a OCTaeTCH pacnOJIOAeHHbIM B WeHTpe. ITO, HECOM- 
CHHO, Jlerge NOcTpayaBuIve HeHPOHbI, XPOMATOJIM3 B KOTOPBIX OrpaHHUHJcs, 
Ka3aHHoH crave. [locnequee o6cTOATeIbCTBO O6bACHHMO JBYMA BeCbMa Be- 
OATHBIMH IIPpHuHHaMH. 

Hajo nojaratb, YrO K MOMeHTY TpaBMBI He BCe KJIETKH OMHOTO HM TOFO Ke pas~ 
lepa HaxXOAATCA B OHOM H TOM Ke cTeMmeHH PYHKUMOHAIbHOrO HalpsaxKeHHA.. 
le MeHee CYILECTBEHHO H TO, UTO TpPaBMa HepBa ONpeseeHHOH HHTCHCHBHOCTH, 
€ MOXET ObITbh TOK JECTBEHHOH N10 Cue Ava BCeX KeTOK y3sa. Ilockompxy y pa3-~ 
bIX HEHPOHOB OJHOrO y3Jla BETBJICHHA NepHdepHyecKHX OTPOCTKOB H UX OKOHYA- 
HA MOPyT pacnOslaraTbcaA Ha Ppa3sHbIX YPOBHAX, B pa3HOM YaJieHHH OT raHrviua, 
OCKOJIbKY H€OJHHAKOBAad BbIPaKCHHOCTb H3MCHEHHH THIpOH a OOyCMOBIMBAeTCA 
Ue HW HeOJHHAKOBbIM KOJIMYCCTBOM YTPavyeHHOrO KJIETKAMH XKMBOTLO BeLLeCTBA. 

Mcxoja 43 43J1I0X%KeHHOPO, MBI He MOXKEM COrsIaCHTbCA C TEM HCCeOBaTeAMH, 
1-14) KOTOpble YTBepXKaloT, YTO HelPpOHbl YYBCTBHUTeIbHbIX Y3JIOB pearHu- 
YIOT 10 HECKOJIBKHM OOOCOOJICHHBIM THIIAM B COOTBETCTBHH CO CBOeH BeJIMYHHOH. 
la CaMOM jlevie, BbIJeAeMble ABTOPAMH THIIbI IipeCTaBMAIOT COOOM He TO HHOe 
aK CTaqMH OfHOrO OCOMero peakTHBHOrO Mpowecca, CBOHCTBeHHOrO HelpoHam, 
1o0on Besuunub. JleicTBHTeIbHO, MepHHyKsIeapHoe HaKOMJIeHHe THIpoHsa Ha- 
JHOaeTCA He TOJIbKO B KsIeTKax Oobuoro (puc. 23) u cpequero (pc. 2K) pas- 
lepa, HO H B MeKHX HelipoHax (puc. 22). ToskecrBeHHoro xapakTepa Kap- 
WHa OTMeyaeTCA H B CaMbIX KPYMHbIX FaHIJIMO3HbIX JJIEMCHTaX YYBCTBHTEJIb-~ 
oro y3uia (pvc. 2 9c). B nomb3y Toro MHEHHS, YTO OTOKeHHe OOMbIIUX HU rpyOo, 
(bOpMJICHHBIX Macc THFpOHa BOKpYr Apa WpeycTaBsAeT COOO!W TOMbKO CTaHIO 
e€akIMH, OOMLY!IO JIOObIM HEpBHBIM KJIeTKaM, a He OCOObI THM pearHpOBaHHa, 
BHJeTeIbCTByeT culeyromuu cbakt. Heliponbr c MaCCHBHbIMH TlepHHykKJleap- 
BIMH OTJIOMKCHHAMH 3AMEYAIOTCA B 3HAUHTeJIbHOM UMCe B CpaBHHTeJIbHO T103]I~ 
We CpOKH HaGIOJeHHA; ele TO3qHee KOJMYeCTBO HX yOpIBaeT, a COepKaHHe 
JIETOK C HOPMAJIbHOH CTpYKTYPOH XpOMaTOHJIbHOrO BelllecTBa B raHrvIHH yBe- 
WUMBAaeTCA. 

AnaJiu3 MaTepHaJia NOKa3biBaeT, UTO 10 XapakTepy H3MeHeEHHH XpOMaTOPHJIb~ 
Oro BelLeCTBa MOXKHO TOBOPHTh O AByx tbasax peakunn (°, °). I dasa cBaA3sana 
pacxoJoBaHHeM yTHIM3Mpyemoro KleTKOH THrpouja (puc. 1). Hayanom II da- 
bl CeyeT CUHTATh OTJOMKCHHE THPPOH a B OKOMOAMEPHOH 30HE, YTO CBHJCTEJIb- 
TBYCT O IIOBbIICHHOM CHHTe3e STOFO BeILeCTBA KJeTKON, BeYUIeEM, B KOHIe 
OHILOB, K HOJIHOMY ero BoccTaHoByeHHio (prc. 3). Jat HeKOTOpbIxX PyOOKO 110~ 
Pe@2K[CHHBIX KJI€ETOK HY2KHO pa3MyaTb Besley 3a | Paso He BOCCTaHOBUCHHe, 
cbasy HeOOpaTHMbIxX JHCTpOpHyecKHX H3MeHeEHHH, KOTOpas PaHO HAH NO3HO. 
AKAHUMBaeTCA HeKPOOHO3OM (pHc. 268). 

CielyeT yKa3aTb, YTO MpOAOMKUTEMbHOCTH OTICJbHBIX (Pas H BCeH Peakuutt 
lesIOM He OMMHAKOBA JIA KNeTOK pasHOl BenHUHHbI. Pasa BOCCTAHOBJeHUH 
ak y B3POCJIbIX, TAK H Y MOJIO[{bIX KABOTHBIX JIHTCA 3HAYHTEIbHO 6obulee Bpe- 
iq, uem I casa. CKasaHHoe HarAAHO MpeACTaBJeHO B ra OMe: 

Jlannpie Ta6n. | yka3bIBalOT Ha TNOCMeFOBATeIbHOe BOBJIEYCHHEe HEPBHbIX 
eMCHTOB PasHOli BEHYHHBI B peakTHBubIlt npouecc. Mmeetcs MpAMas 3aBHCH- 
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MOCTb CPpOKOB Havala peakWHH, Mepexofla OAHOM (Pasbl peakIHH B Apyryto H OKOH- 
yaHUA BCell peaKIMH OT pa3MepOB KJIeTOK. 

Jlanee, 13 TaOs. 1 BUHO, ITO HEHPOHbI MOO[bIX H B3POCJIbIX KMBOTHHIX NPO- 
XOWAT O6e (basbl peaKMHH B pasHoe BpeMsA. Y MOJIO[bIX AHBOTHBIX PeCAaKTHBHBIe 


Taduunua 1 
JimurenbHocTbh (a3 B CyTKax 


II dasa 


I dasa, Hadaso Hayao | OKO HdaHHe 


Lares: lb som eet a cee ‘ 


B3pocple KpoJMKH 3 3—5 [5—15 |45—20) 30 30 |70—90}120—150 |180. Peax- 
WHA He 3a- 
KOHUeHa 
Mouojble KpoulHKu 4 1{—3 |3—10 ; 10 15 20 30 | 70—90 150 


ee M., C. H K. — COOTBETCTBEHHO MeJIKHe, CpeJHHe HW KpyliHble KJICTKH. 


M3Me€HCHHA 3aMeUaIOTCA paHbille, BOCCTAHOBJIeHHe HacTylaeT ObicTpee H BeCb 
mpolecc 3aKaHuMBaeTcA B OOsee KOPOTKHe CpOKH. Maza BOCCTaHOBJICHHA y ITHX 
2KMBOTHDIX XApaKTepH3yeTCA 3HAUHTEIbHO OOee KPyNHbIMH WH rpyOee oopm- 
JICHHBIMH CKOMJICHHAMH XPOMATO*HJIbHOrO BeLeCTBa OKOIO apa. B TO *e Bpe- 
MA Y MOJIOMbIX OCOGeH OGHAPyXKUBaeTCAH SHAYHTeJIbHO MeCHbIUaA YCTOMYMBOCTb 
He€HpOHOB T10 OTHOMeCHHIO K BpeOHOCHOMY areHTy, H B UX y3ulax Yale BcTpeya- 
}OTCA THOHYWLHe KJICTKH. 

IIpu u3y4eHHH peakIHH XpOMAaTOJIM3a Y MOJIOJbIX KPOJIMKOB TOcsIe Tepe- 
peSKH He€pBa MOXHO OBO 3aMeTHTb OOJIee PaHHHe, YeM IPH CaBJIEHHH TOO we 
HepBa, MOABJICHHe 3HAYHTEIbHOFO YMCA KPYMHbIX WH CpeAHHX BJIEMeCHTOB C Ie- 
PHHYKNeapHbIM CKOMIeHHeM THrpouya. Kpome Toro, MOKHO ObIIO YCTAHOBHTh, 
TO CJMHMUHbIe KJI€ETKH MOABeprasHcb rHOemH Hw pacnagy. IIpu HanoxwKeHHN JH- 
raTypbl B CpeyqHel TpeTH Oeypa xpoMaTOuAbHOoe BelecTBO MpeTepleBaslO H3Me- 
HeHHA B OCHOBHOM B M@JIKHX HW CpeHuX KeTKax. Uro kacaeTCH KpYMNHbIxX KJe- 
TOK, TO B HHX XPOMATOJIH3 BCTpewavIcA perke; HEJIb3A OplO BUeTb HW rHOeH HeH- 
POHOB. 


ApociaBckHH MeHIWHHCKHE Tloerynuvio 
HHCTHTYT 2 VAST 


WUMTHPOBAHHASA JIMNTEPATYPA 


LF. Nissl, Zsush Psych.,-48;. No 12) (1891).024'Gay Mia Pin esicio, "Ga aaa 
(1897). ®E. Lugaro, Riv. di pat. nerv., 3, Ne 5 (1897), *A. v. Gehuchiem 
L’Anatomie fine de la Cellule Nerveuse, Louvain, 1897. * B. B. Mypasbes, Pycck. 
apX. MaTOJI., KJIMH. Me. H OakTepHos. Oryembubili orTuck (1897). °R. F lem mange 
J. Edinb. Med. J. (1897). 7G. Kleist, Virchov’s Arch., 173 (1903). ® G.W.Suslow 
Zs. 1. Ges. Exp. Med., 88, Ne 3—4 (1932). ® B. C. HofiuuxKos, Apx. Onon. naym 
37, No 1 (1935). 7° K. B. Kuceaes, Apx. 6Hon. Hayx, 42, Ne 3 (19386), 45. A. Oa 
BOPCKHH, OO H3MeHeHHAX B WeHTpaJbHOH HEpBHOM CHCTeMe B CBASH C TpaBMOoi nepude- 
puyeckoro Hepspa, JI., 1946. TIT. A. 3apuHuckui, Tp. Boen.-Mopcx. Men. Axaz., 
6 (1946). *10.-M. Ka6ornuce Kul, AH, 80, Ne’ 1 (1951). 14° BY Baa 
mMenoBpa-Taun-UWlanckas,  Perenep. Hepp. cTBon. KoHneuH., Jucceptamua, JL, 
1952. '° JI. C. CytTymos, 3a TBopyeckoe pass. rucronoruu, Cramnuabag, 1950. 
18 J. Gaspersson, Cell. Growth and Cell. Function, N. Y.,. 1950. 


424 


Hoxuayn Akagemun wayx CCCP 
1957. Tom 114, Ne 2 


PHCTOJOPHA 


H. Tf. XJIOMMH u H. M. YHCTOBA 


POCT HW PASMHO)KEHHE 3HJIOTEJINA KPOBEHOCHbIX COCY)IOB 
B TKAHEBDbIX KYJIBTYPAX 


(I]pedcmasaexo axademuxom JI. A. Op6eau 22 II 1957) 


BH3k0e pOACTBO HW GOMbUIOe CXOACTBO SHAOTEMUA COCYUCTOH CHCTeMBI C KuIeT- 
MH COC/HHHTeJIbHOH TKAaHH NOJYYHJIH WHpOkoOe MpH3sHaHHe, OCOGeHHO Nocse 
cneqopanuii A. A. Maxcumosa (*) u ero coTrpyquuKos. Ilo ux jaHHDbIM, BBIC- 
JKa COCyJMCTOH CHcTeMbl MIpeBpalllaerca B SKCHePpHMeHTAIbHbIX HM TaTOsO- 
YWeCKHX YCJIOBHAX B PUOPOMMTHI, a BBICTHJIKa HEKOTOPbIX H3 e€€ OTAEJOB, KPOMe 
ro B cBoOoyHbIe Makpodaru. PacnpocTpaHeHo MHeHHe, YTO SHAOTeEHH ABIAAeT- 

H BO B3pOCJIOM OpraHH3Me HCTOUHHKOM pa3BHTHA COCAMHUTeIbHOM TKaHH, 
ACTHYCCKHX SJIEMCHTOB H PlaKHX MbILIM cOcyqucTOH cTreHkH (?, °). HegaBno 
ABHJIMCb YKA3aHHA, OyATO SHAOTeMMH AOpThI, ake B HOPMe, MeCTaMH ceTe- 
AHO paspbiXJIAeTCA H TpeoOpasyercH B COeHHUTeMbHYIO TKaHb (4). J[pyrue 
TOPbl, HACOOPOT, MOMAaralOT BO3MOXKHLIM Pa3BHTHE JHOTeHA 3 KJeTOK CO- 
HHUTeJIbHOM TKAHH, B YACTHOCTH TeX, KOTOPbie fpaHHyaT C HAM BO BHYTpeHHel 
omoUKe cocyyzoB (°*), cuHTad B TO Ke BpeMA, YTO B BeHaX HW apTepHAX OH 
JIbHO CIeWHaH3HpOBaH HM YTpayHBaeT CNOCOOHOCTb K MpOrpecCHBHbIM H3Me- 
HUAM H Jake K Ppa3MHOXKCHHIO MHTO3aMH. 

C no3suuHi PUOreHeTHYeCKON CHCTeMbI TKaHeH SHAOTeENHM COCyOB ABJIAeTCA 
OObIM THIIOM SIIHTeJIHA, KOTOPbIN KaveCTBEHHO OTMMYAeTCH OT A pyrHxX THIOB 
MTeIMA H COCAHHHTeCJIbHOH TKaHH, He MpeBpalllaeTca B HHX H He OO- 
isyeTcA 3a ux cyueT (°). Pay pa6oT mocnegqHero JeciTHMeTHA JlemaeT STY TOUKY 
HHA Bce Ooee U Gonee BeposTHoH (* 71%), 

Hacrosnana paoora nocBaAleHa H38yYeHH!O pocta, mposudepalun W H3MeHeHHH 
JOTeEIUA 3aHeH NONOW UY APCMHbIX BeH (Y KPOJIHKOB, BO3pacTOM OT 4mec. JO 
eT) pH KYJIbTHBHPOBaHHH BO (piaKoHax. 

Tlocrapneno 20 cepuit onbiros, no 16—20 KyabtTyp B Kaxyon. IInoTHaa mu- 
TeJIbHaA Cpeyqa — renapHHOBad KyPpHHaw Tla3Ma C KYPHHbIM 9MOPHOHAJIbHbIM 
CTpakTOM; %KHAKaA casa — CbIBOPOTKa KPOBH KPOJIMKOB WJM YeOBeKa, pa3s- 
IBJIGHHaA pacTBOpoM Tupoje, HW KypHHbIl SMOPHOHAIbHbIM 9KCTPAaRT. OKCIMAH- 
Tbl H3YYeCHbI MO MOCIeAOBATebHbIM CTaqHAM JO 43 AHeH Mp XH3HH HW Ha 
CTOAHHbIX Mpenapatax. B ofHOH CepHH OCNbITOB POCT SHAOTEINA Ob NPOMIeH 
yuTH Oo 4 mec. MuKcauHa ANA TOTaIbHbIX NpenapaToB 15% dopmaJHHOM; 
EBAPHTEIbHAA OOpaOoTKa A3OTHOKHCJIbIM CepeOpOM Ha KJIETOUHbIe PpaHHllbl 
1M 6e3 Hee. Okpacka — remaTokcunH Kapaun nin SlcBonHa, B HeEKOTOpbIX 
lyuanx — a3yp-303HH, YaCTHYHO C MpeBapHTeMbHOH OOpaO6oTKOH pNOOHyK- 
aso; cyfaH II] unu no Menpreny. 

Tloce paqa npeqBapuTeJIbHbIX OMbITOB HW Heyay Oplla paspaoboTana MeTOMNKA, 
\SBOMAIOWLAA MOUTH O€30TKA3HO TOJyYaTb KYJIbTYPbl, B KOTOPbIX SHAOTeIMM 
IHOCTbIO 3arslylaeT pocT Bcex Apyrux semenToB. Kycoukn (pasmMepom 2 X2— 
<3MM) BCKPBITbIX BAOMb HW PaCIIaCTAHHbIX COCYAOB BbICAKHBAIOT TAK, YTOObI 
< NOKpbiTan SHAOTeHeM HHTHMa 6blia OOpalieHa K CBOOOAHOM MOBepXHOCTH 
(Tate bHOli cpeabl. Cneyyet BCeMePHO Ia{HTb ype3BbIyaliHO HEXKHbIM UW JeErKO 
IBPEXKMAeMbIM IHAOTEMHAbUbIM MOKPOB. 
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OKCTCHCHBHbIA POCT SHAOTEIHA HAYHHACTCA Ha 3—4 JleHb 4 3aMe€THO AKTHBH 
pyetca nocie | maccaxka C BbIpesaHHeM HH MOCIe CMCHbI KUAKOU dasp. K 10— 
15 yuto mocie SKCHaHTalHH nWoMepeyHuK 30HBI pocta WocruraeT 10—12 mm 
Tlocae naccaxkeli C BhIPes3aHHeM HOBAA 30HA POCTa MOCTHTAeT TAKUX 2KE PasMepo} 
yepe3 8—10 quen. ( 

Pocrt 9HAOTEIMA MPOHCXOUT B OHO WJIM [BYX IJIOCKOCTAX B BHC KOMIK: 
CHbIX MemMOpaH (puc. I, @, 6), PbIXJbIX KeTOUHBIX ceTeli (pvc. 1, 6) H TAXKeH 1 
COMPOBORK[aeTCA CHIbHBIM (PHOPHHOH30M, OOMbIIeH YaCTbIO 6e3 o6pa30BaHns 
MOMOCTeH pasKUKeHNA. OHO H3 MIOCKOCTHDIX PaspacTaHHH CTeMeTCA M0 CiHoye 
qpyroe, eciH OHO OOpasyeTca — NO OcTaBIUeHCA HE Pa3*KMKeHHOM MNpPOCJ OMKE 
uOpuHa WI HEMOCpeACTBEHHO 110 CBOOOAHOH NOBepXHOCTH MepBOrO MOCKOCT 
Horo paspacranus. Mexyy paspacTaHuAMH, HaXOJAUIMMMCA B Pa3HbIX MJOCKO: 
CTAX, YACTO MMEIOTCH KETOUHbIC MEPeMbIUKH TO OOJbWeH, TO MEHbINeM WMPHMHb 
HW WMubI. OHM OOpasyI0TCH B Pe3yJIbTATe BbIKJIMHHBaHHA KJIETOK HW UX KOMIJICKCOE 
U3 OHOM MJIOCKOCTH B Apyryt!o, NOJOOHO TOMY, KaK 9TO OplIO OLMCaHO TPH pe: 
napaTHBHOH perenepalluu SuoTeIMA B CocTaBe Opranusma (4, ™4, 1”). [loaromy 
OMHOCMOMHOe pacnOMOKeHHe KeCTOK B paspacTaHHAX, PaClpOCTpaHAIOWUXxcs 
B OHO MIOCKOCTH, MeCTaMH HapyllaeTcCaA HW yCMOAKHAeTCH B TOM WIM MHOM CTE 
neuH. [lomaMo HacwavBaHuaA pa3spacTaHul pyr Ha Apyra, HepeqKO NpOHCcxo: 
MT BUaWBaHHe KMeTOUHOH MeMOpaHbI OJ[HOrO 9TaKa B MeMOpaHy, PaciOsOKeHn- 
HYIO B pyro MOCKOCTH, C COXpaHeHHeM B JaHHOM MECTe OMHOCONHOPO pac- 
TOOMKEHUA SJIEMCHTOB. | 

QHACTeMMAIbHad Upupofa pa3spacTaHuu Morsa ObITb OeccnOpHO OKa3saHa 
COBepIIeCHHO ACHbIMH KapTHHAMM HelipepbIBHOrO Tepexoja snore ad eal 
MOKpOBa BbICAKEHHOFO KycOuKa Cocyjja B 30HY pocta. OcobeHHO ACO ae 
HbI WpenmapaTbl C XApAKTePHbIM TEMHbIM PHCYHKOM KJICTOUHBIX PpaHHU, MOJIY4eH= 
HBIX OaroqapsA cepe6penuto. : 

T]OCKOCTHBIe SHOTeMMAJIbHbIC PaspaCTaHHA OTMMYAIOTCA OObIIMM pa3Ho- 
o6pa3vem, OCOOeHHO B TeyeHHe MepBpix 10—14 qHeli Ky bTHBUpOBaHHA. YuactK 
pa3sHoro CTPOeCHHA NepexOAAT [pyr B Apyra B 30He pocTa OHO HW TOW Ke KYJIb 
Typbl. Kpome Toro pa3Hbie CTpyKTYpbl CMeHAIOTCA BO BpeMeHH. OueHb wacTo 9H 
OTeHaJIbHad 30Ha pocTa HMeeT XapakTep KOMIJIEKCHOH MeMOpaHBl, nepude- 
PHA KOTOPOM paspbIXJIAeTCA, MEPEXOMHT B KJICTOUHBIEC THK HW (MeCTaMM) B 300M 
POBaHHbIe OTPOCTUATHIe KJICTKH. 

Pa3pbIxXJIeHHe B paSHbIX CJIYYaAX BbIPaKeHO B HEOMMHAKOBOH CTeneHH. HepeqKo 
OHO HaOMMOLaeTCA JIM B CAMOM KpaeBOH WacTH H jlaxKe NOUTH OTCyTCTBYyeT. B Apy= 
THX CiyyaAxX OOJbWIaA YaCTb 3O0HbI pOcTa WpHoOpeTaeT ceTeBHAHOe CTPOe 
Hue (pvc. |, @). 

Mexj]ly KOMIJICKCHBIMH MeMOpaHaMH HM TIJIOCKOCTHBIMH CeTeBH]HbIMM paspa= 
CTAHHAMH BCTpedaloTcd Pas/MYHbIe Mepexouble POpMbI, HANPHMep «OKOHUATHIC 
TepeNOHKH» C HeEOOJbINMMH KPYTVIbIMH HJM ‘SJJIMMTHYeCKHMH OTBeEpCTHAMH 4 
OTHOCHTeJIbBHO WIMPOKHMH MPOTOMMJIa3MeHHbIMH TepeMbIuKaMH. 

C pyro cropousl, y3KHe THK WHpHHOH B 1—2 KmeTKH JOcTHraloT OOJB 
WOM J\JIMHbI, A KOHIbI KIeTOK, OCOGeHHO y Kpad 3OHBI poOcTa, BbITAPHBAaWTCH 
B OY€Hb TOHKHEe OTpOcTKH. UacTo B cocTaBe MemOpaH Mpeob.lasaer VIE HHaal 
(B HampaBlenHH pocta) tbopma KweTOK (puc. 1, a), BepeTeHuaTad HIM HeNpaBHJb 
Has. Hekoropple KJIeTKH HMEIOT TpeYrOJbHYIO HIM BUNOOOpasHy!o pa3j[BOeHHY 
d@opmy. HepeyKo B cocTaBe MeMOpaH BCTpeyaloTca yuacTKH, COCTOAIHe U3 Ile 
POKHX MHOPOYIOJIbHbIX SJIEMEHTOB, pexke MOCcequue mpeobsagaror (puc. 1, 6) 

OHO M3 O4eHb YACTO HaGMOMaeMbIX XAPAKTePHbIX OCOGeHHOCTeL IHOTE 


eae 


YTOJIMEHHAA OKONOAAepHad WaCTb KMeTOYHOrO Tela H OYeHb cBeTIAaA nepude- 
puueckad SKTOMMAasMeHHad Kama. Baarojapa sTomy co3qjaeTca BneuaTNeHHe, 
4TO MEXLY K€TKAMH MMCIOTCA Y3KHE IeJIEBHAHbIe WPOMeKYTKU (puc. 1,an O}4 
Oyuako B lelicCTBHTeIbHOCTH, KaK TlOKa3bIBaeT oOpaOoTKa a30THOKHCJIbIM Ceped> 
PoM, HX Kpax TeCHO COMKHYTHI HM pasjleJIeHbl TEMHbIMH JIMHHAMH rpanuy (puc. 2¢ 
au 6). Xopomax umupernalua cepeOpomM KNeTOUNIX TpaHuIl HepeAKO OMY 
“WaeTcsH Ha BC€EM NPOTHKCHHH MeMOpaHbl, OCOOCHHO eC OHA CTeeTCH HeTOcpes 
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BEHHO NO CuOje, a PUOPHH CO CTOPOHDI ee CBOGOAHOM NOBepXHOCTH HOMHOCTHIO 
—asz2KIDKeH. B mectax, rye MemOpana IpuKpbiTa WeHKoli (bu6puna, ummperna- 
if MONyuaeTCA NJIOXO H HeENOJIHO HIM COBCeM He yjaetcs. IIpu naynnaioulemca 
TH C1a00 BbIPaxKeHHOM PaSPbIXJICHHM JIMHUH KJICTOUHBIX rpaHul, Mecramu O6- 
1SYIOT HENPaBHJIbHbIe PacluMpeHHA, KOTOPbIe OOBIMHO IIpHOOperaiwor nocie UM- 
erHaluH cepeOpom Oosee cBeTMbIi KOpHUHEBBIIi OTTEHOK pasHOli MHTeHCHB- 
ocTH. IIpu Gonee CHABHOM pacxO*KJeCHHH KeTOK TeEMHBIe NOMS Me@Xx]y HHMH Hc- 
3a10T, HO HepeKO elle OcTaeTCA Ha U3BeCTHOM IfpoTsxKeHHH TeMHBIi KOHTYp 
I€TOUHOrO Tela, rpanHualllero ye He C Apyroli KMeTKOM, a c NHTATeIBHOL 
eo. B Apyrux ceTeBuHO paspbIXJIeHHbIX MeCTaX HMMperHalluA COBCeM He 
smyuaetca. BosMoxHO, YTO 9TH HEOMMHAKOBLIC KAPTHHbI CBA3AHbI C H3MeHe- 
HAMM HAXOJSIILerOcA, TO MHOrHM J[aHHbIM, Me2K]y KJleTKAaMH aMOpdbHOrO Be- 
€CTBa, KOTOPOMY IIPHNHCHIBalOT BaKHOe 8HAYeHHE JIA MPOHHMAeMOCcTH 9H]O- 
IHA Ce eye Le 

PaspbixJleHve SHOTEMAIbHBIX M€MOpaH 30HBbI pOcTa HepeKO HacTynaeT 
Ce CMCHbI KUAKOH (asp. OHO 3aBHCHT OT peTpaKIUHH pacnacTaHHBIx 9uIe- 
SHTOB H MOXKET ObITb BbIPAKeHO B pasHOli crenenuH. CusbHaA peTpakuus, UpH- 
AMAA K OKPYPJI€HHIO SHAOTEIMAJIbHbIX JJICEMCHTOB, OObIUHO yxKe CBA3aHAa 
HeoOpaTHMbIMH HEKPOOHOTHYeCKHMH H3MCHeEHHAMH H MpuBOANT K HX rHOesH. 
TOObI H30EX%KATb SYTOFO, KYJbTYPbI CeLyeT MpH MaccaxKax MpeOXpaHATb OT 
\AKTCHHA. ITO elle pas NOAYeEPKHBaAeT GOMbINYIO YYBCTBUTEIbHOCTh SHAOTe- 
4A K BHEIWHHM BO3JeHCTBHAM. 

OHOTEIHAIbHbIC JJIEMCHTbI 3OHbI POCTA XaPpaKTePH3YIOTCH CHJIbHOM 6a30- 
AIMel WHTONA3MbI, 3ABHCAMeH, KAK MOKa3bIBaeT 1poba nO Bpatue, or 6ombu0ro 
epKaHHA B HEH PHOOHYKJICHHOBOH KHCJIOTHI. OBaJIbHbIe HH OKpyrvible Apa 
Kep2HKAT MeJIKHE 3epHBILEKH, Kpacalyuecn 10 Menbreny. Xopowio pa3sH4UHMBIe 
lipenapaTax, OKpalleHHbIX reMaTOKCHJIHHOM, AJPbIIKUH (OJHO KpyiHoe, 4acToO 
STIPABHJIbHOM (OPMBI, HH HECKOJIbKHX M€JIKHX) COJepxKaT pHOOHYKJeHHOBY!IO 
UcNOTY H 10 MewbreHy He KpacaTcs. 

B 3HeprHyHO pacTyMHX SHAOTeIHabHBIX MeMOpaHaxX OYeHb MHOFO KJIeETOK, 
SIALLHXCAH MHTO3aMH (pHc. 3). Bcrpeuaiotca Bce cTayuu mMuTO3a. JlenauMeca 
METKH OKPYIVIAIOTCA, OCTABAACb CBA3AHHBIMH C MeEMOpaHOH, H3 KOTOPOM OHH 
)H 9TOM HEpeKO BbIKJIMHHBaIOTCA H CMeMLAIOTCA B Apyryio NOCKOCTb, TOHKHMH 
iTOMNA3MCHHbIMH HUTAMH. OJHOH U3 OCOOeEHHOCTEH KYJIbTYP SHAOTEMUA ABJIAeT- 
| OOraTcTBO HX JJIEMCHTOB M@JIKHMH  KHPOBbIMH BKJIIOUCHHAMH, He IIpelATcT- 
OULMMH BbICOKOM MUTOTHYCCKOM AKTMBHOCTH; IIpH OO‘eKTHBe 20 HepeKO 
Tpeyaetca 20 7—10 MuTO3OB B Ose 3peHHA, a pH OObeKTHBe 40X Jo 4—85. 
HPOBble BKJIOUCHHA HMeIOTCA H B CAMHX MHTOTHYECKH JeAWMXCA KeTKAaX. 

Ha nepudepuu 30HbI pOCTa MJIOCKOCTHbIC Pa3MePbI KJI€TOK yBeJIMYHBAIOTCH. 
eCTaMH B e€ CpeHHX UaCTAX BCTPeualoTcA OTJeJIbHbIe HeEOODIYHO KPyMHbIe 
IETKH C OJHUM THraHTCKHM ApoM. 

Hapsqy c mpeoOmaqaroliuMu OfHOAJepHbIMH BCTpeyaloTcA AByAJepHble 
leTKH, pexe c 3—9u Oonee aqpamu (puc. 2,6). J[Byx- MW MHOrOAJepHble KeTKH 
pasylotca aMHTOTHYeCKHM TyTeM. B cocrape 3HAOTeMaIbHbIX MeMOpaH 30HBI 
yeTa, KpOMe TOFO, HMeIOTCA HEpeAKO OYCHb MHOFOYNCJeHHbIe OesbaAepHble Mpo- 
TIJIA3MCHHbIC JJIEMEHTHI PASHOOOPasHOli POPMbI H pasMepoB, KOTOpHIe OCOpasy- 
[CA MYTeM OTeNeHUA OT KIETOK yYaCTKOB UHTONMAsMbI (pc. 2, 6). Pasupre 
alu UX OOpasoBaHHA MpOcMexXUBAaIOTCA Ha OCHOBaHHH KapTHH, MOCTOAHHO 
OOACMBIX Ha MpenapatTax mocme OOpa6oTKH a30THOKHCJIbIM CepeOpoM. 

OKCTCHCHBHbIM POCT SHJOTEUA C MUTOTHYCCKHM PasMHOXKEHHEM KJeTOK ObWI, 
yoMe TOrO, MOJyYeH B TpeX CepHAX ONBITOB C SKCMMAHTaMel waCcTHIL aOpThI 
-KPOJIMKOB BO3pacToM B 6 mec. Hu 2 roya. Pocr sHfOTeIMA NpOHCXOMH 10 TOMY 
> THY C mpeo6aaHHeM KJIeETOK yJ\JIMHEHHOM (OpMbl. 

SuOTeMMaNbHaA 30Ha pocTa OTMIMYAeTCA BCeli MHHAMMKO! CBOHX CTpykTyp 
- COCHHHTEJIBHOTKAHHbIX H H3YUCHHbIX PaHee SNHTeMHAbHbIX PaspacTaHHH. 
AUOONbINee CXONCTBO OHA OOHAPY2XKUBAET C PaCTYHIMM BHE OPraHH3Ma Me3OTe- 
eM CepO3HbIX O6oN04eK KpomuKoB (71, **). WM tor uv Apyroi OOpasytoT B KYJb- 
pax H KOMMJIeKCHbIe MeMOpaHbl, MU Pa3spbIXJICHHbIe CeTeEBUAHbIC CTPYKTYPHbI, 
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MOrYWLHe NepexOHTb [pyr B Apyra u B IpocTpanctTse, H BO BpemenH. KnerKu Toro 
MW Apyroro yacTo O6HapyKUBAaIOT MOpasyeeHHe Ha OOIee TEMHY!0 3HAONMIA3MeH- 
HYIOH CBETJYIOIKTOMMASMeHHYIO WacTH.OWHaKO B KYJIbTYpax SHAOTEINA PpaHAllal 
yacTO H3BHJIHCTbI, a Oe3bAePpHbIe 3/IEMeCHTbI MHOFOUHCJIeCHHEI. PHOpHHOIHs 
B KYJIbTypaX 9HOTeIMA BbIPaKeH CHJIbHee, UCM B KyJIbTypax MesoTetua. He- 
CMOTPA Ha 3HAUHTEJIbHOE CXOACTBO, SHAOTeEMHH WH Me3OTeIMH KaYeCTBEHHO OTJIH- 
yaiorca Jipyr OT Apyra. 

CeTeBHHOe pa3pbiXJIeHHe pacTylero BHE OpraHH3Ma SHOTeIMA, KaK UM BO 
MHOFHX H3YYeHHbIX paHee Cy4aAX, OTHIOJ[b He O3Ha¥aeT ero MpeBpalleHuA 
B KJIETKH CO@QHHHTCIbHOM TKAHH. 


VWnctuTyT OHKOJOrHH Iloctynus10 
Axkajemuu MequlMHcKHux Hayk CCCP 14 II 1957 
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ic. 4. YuacTKH 5HOTeNHaNbHOM 3OHbI Pocta pasHoro cTpoeHusA. ToTabHBIe MpenapatTpl. PopmManHH, rema- 
KcHMH Kapauu. Muxpodoto. YBeanyenne 80 <. a — 8-_HeBHaA KyJIbTyYpa H3 speMHOH BeHbI 4-mMecs4uHOrO 
OuluKa — KOMMleKCHad MeMOpaHa, COCTOMIUad H3 YIJIMHCHHBIX KwleTOK; 0 — qHeBHaA KyJbTypa H3 3aqHel 
oH BeHbI 4-Meca4yHOrO KPOJHKa — KOMMIeKcHad MeMOpaHa, cOcTOAIaA HS MOMHrOHAbHBIX KJICETOK; 
— 7-HeBHaA KyYIbTypa H3 APeMHOH BeHbI 5-mecs4uHoro KpomHKa — MvlocKOCTHas CeTb, COCTOAad H3 yAuIH- 
H€HHbIX H 3Be3Q¥aTHIX KJICTOK. : 
c. 2. YuacTKH KOMMVICKCHEIX SHAOTeIHaJbHbIX MeMOpaH 30HBI pocta. ToTambube npenapaTnl. Cepe6penue 
HH. POpMasHH, TeMaTOKCHHH AcBouHa. MuKpodoto. Ysennuenue 80 X. a —13-ynepnaa KysbTypa H3 
THEH MOO BeHbI 6-mecwuoro KPONHKa; COMKHYTbI€e OAHO- HU JByAepuble KNeTKH yANHHEHHOT cbopmpt, 
SIE ICHHBIC + JIMHHAMH TpaHHil; 6 —15-fHeBHaA KYyJbTypa us sayHeli mooi BeHbI 6-MecauHOrO Kpo- 
ka — B COCTaABe MeMOPAHbI OMHO-H ABYAePHbIe KeTKH, ABA MHOPOATePHLIX CHMMacTa H MHOrOUHCJIeHHbIe 
ANEPHBIC MPOTOMMASMCHHBIC 9EMCHTbI PasHOH MOpMbI, PasAeJIeHHbIe USBHJHCTHIMH H NeTMeoOpasHbIMH 
JIHHHAMH PpaHHIl 
c. 3. MuTosbI B SHOTeMHAIbHBIX KJICETKAX 30HbI pocta. 8-HeBHad KyMbTYypPa u3 APeMHOH BeHbI 6-Mecsu- 
‘oO KpoHKa. ToTasibuble NpenapaThl. PopMaHH, TeMaTOoKcHMH Kapaun. Mukpodoto. Yseanuenue 600X 
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Loraage Akaygemun nayx CCCP 
1957. Tom 114, Ne 2 


LEHETHKA 


E. I. COKOJIOBA u B. C. )KAJIHHH 


K BONPOCY O BJIAHHHM BO3PACTA WBETKA HA FHBPH]HOE 
NOTOCMCTBO SBJIOHH 


(IIpedcmasaeno axademuxom A, JI. Kypcanoeoim 14 1X 1956) 


Jlia BEItCHeHHA BONIpOca O BJIMAHHM BOspacTa OMbIIAeMOrO WBeTKa Ha rH6- 
{HOe NOTOMCTBO AOJIOHH Hamy B 1954 rojy ObiI0 NpoNsBeyeHO CKpelMBanue 
typuucKoro copta sOm0HH Ilenun Wadpanupii B kavecTBe 2KeHCKOrO pacTe- 
iu #010HH HeyspeqcKoro, OO6naqaionlelt KpacHoli OKpacKolt Bcex YacTel pa- 
HHA, B KayecTBe My2KckKoro pactenua. TlocneqHAa peKOMeHJOBaHAa JIA 9TOM 
im VM. B. Muyypuupm ('). 


Ta6Oaunma 14 


B Tom uucsIe 


Hata | Bapuant Yucsio0 
ofcueTa onbita pacrenuii 
KpacHbIx TIpOMe2K y TOUHEIX SeJICHEIX 
8 Ill I 198 62 (31) 136 (69) — 
Il 187 39 (20) 148 (80) = 
Ill 181 58 (32) 123 (68) _ 
210 IV I 121 36 (29,8) 85 (70,2) — 
1 162 33 (20,4) 129 (79,6) ee 
Ill 159 49, (27) 417 (73) = 
9 IV I 91 9 (10,0) 24 (23,0) 61 (67,0) 
ll 95 6 (6,4) 13 (13,6) 76 (80,0) 
Ill 112 23 (20,5) 20 (17,9) 69 (61,6 


Iipumevanue. B cKkoOKax 4HCO 9K3eMMApoB B % K OOmemy. 


OnpieHve TIpoBoyusocb mo TpeM BapvaHTam: I — onpiieHHe MOO,OrO 
TKa; I] — onplieHve HOpMambHOrO spenoro uBeTKa; II] — onbimenne cra- 
‘O IBeTKa, HaXOjnlleroca Ha rpaHH OTMUpaHHaA. 
Ucxoys u3 MOOKCHHA O CAMOCTEPHJIbHOCTH AGOJIOHH (°), MbI IIPOBOAMIH OFbI- 
me 6e3 KacTpauuH. Pa6ota no H30/IA HH MU OMbWIeHHIO MpOBOAUMAaCh 10 OOBIY- 
i MeTO,uKe. OceHbiO ObIIH MOJYYeHbI MIOAbI, H3 KOTOPbIX B HOAOpe Op1s0 
seueHo oKoso 500 cemsaH. 
Sumo 1954—1955 r. cemena npouliu crpaTupukaluio, a B CepeyuHe deBpa- 
ObIJIM MOCeAHDI B CTaHJapTHbIe NOCeBHbIe ALIHKM HW MOMeIeHbI B OpaH2Kepelo 
BbICANKH B OTKPBITHI rpyHT: 22 II (gepes 10 qHeH nocue MOceBa) NOABHJHCb 
‘OjIbI. 
O nepeqaye KpacHoli OKpacKH OTIOBCKOFO PacTeHHA MOXKHO OblIO CYAUTb XO- 
SbI 110 TOMY, TO BCe PaCTeHHA OKA3aUCb B TOM WIM HOM CTeMeHH OKpalleHbl. 
25 V ceaHIIbI ObIIM BbICAXKeHbI B OTKPbIThIli PpyHT Ha paccrosHuH 30 x 20 cM. 
eueHHe BeCHbI H JleTa ObINIO MpousBeffeHO 3 yyeTa yKMOHEHHH pacTeHHl B Ma- 
HHCKY1!0 HM OTIOBCKy10 cTOpoHb!. IIpH nepBoM H BTOpOM Mojf{cueTax BCE. CeAH- 
Obl KpacHbIMH B TOM HIM HOM CTeMeHH, NOSTOMY OTJe€bHO YUHTHIBAIHCb 
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pacTeHHA c KpacHoli OKpackoli Bcex YacTeli cenHna («KpacHble») H OTJCJIbH 
¢ YacTHUHOH KpacHoif OKpacKOli HEKOTOpbIX 4aCTeH, KOTOpble YCJIOBHO TNPHHP 
MaJIHCb KaK «3e/1eHbIe»; OMHAKO CpeM NOCeAHHX YMCTO 3eeHbIX He Opiwio. IIpt 
noculeqHeM, TpeTbeM TlofcueTe y MHOrHX CeAHIeB KpacHaHt OKpacKka MCuyesMa, 
H OSTOMY YYHTHIBAIHCh CeAHIUbI Kpacuble, MepexoyHble (C YaCTHYHOM KpacHon 
OKpackoli) H 3eeHbIe (cM. TaOu. 1). 

Jlauupie tTa6n. 1 noKasprBaror, 4To B I u III Bapuanrax npeoOsafator pacte 
HUA, YKJIOHMBUIMeCH B OTIOBCKYIO CTOPpOHY. OTO MOATBepKaeT NMOO%KeHH 
O TOM, YTO MPH OMbIWIeHHH MOJOMOrO HM CTaporo I[BeTKOB CHa HaCJIeCTBeEHHO 
nepeay pH3HaKOB MaTepHHCKOrO pacTeHHA NOTOMCTBY OcaOJIeHa, HOO B MO 
JIOMOM WBeETKe TKAaHH elle He BNONHeE CPOPMHPOBaHbl H MeHee (PPUSHOJOPHYECK! 
AKTHBHbI NO CpaBHeHHIO CO 3peJIbIM IBETKOM, a B CTapOM IBeTKe (PU3SHOMOrHYe 
CKad AaKTHBHOCTb TKaHel CHH2KeHa BCuIeACTBHe ero CTapeHHA. ITO HM NpHBOIM 
K YKJIOHEHHIO Ce€AHIEB B OTIOBCKYIO CTOPOHY. 

STH IpelBapHTebHbIe [aHHbIe TOBOPAT Tak2xKe O TOM, YTO IPH OMbWIeHHH MC 
JIOMbIX HM CTapbIX I[BETKOB MOXKHO MOJYYHTb Ooubllee KOJIMYeCTBO pacTeHHi 
YKJIOHAIOULAXCA B OTIOBCKYIO CTOPOHY, YeM IIPH ONbIIeHHH HOPMAaJIbHOrO 3peJiOM 
IIBeTKa. . 


TInoqoopomjHok uHcruryr um. HW. B. Muuypuua Ilocrynuae b 
r. MuuypuucK 14 IX 1956 


ILMTHPOBAHHAA JINTEPATYPA 


WW. B. Muuypun, Mroru wecrufecarunerHux pabotr, 1949. * A. C. Aizen 
wmTart, Cenexy. H cemenopoy., 1948. § A. A. Ky3pmMun, JAH, 59, Ne2 (1948 
4C. ®. YWepueuxko, HayyHoe naogoporctso, 1'(1934). *® A.C. Tarapuuumes, Tp 
Tlaonoosomx. nucr. um. HW. B. Muuypuna, 6 (1950). a 
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Joknangn Akagemun Hayrk CCCP 
1957. Tom 114, Ne 2 ‘ 


CHAPOBHOJIOTH A 
10. H. COPOKHH 


BJIMAHHE TEMMEPATYPbI HA HHTEHCHBHOCTb 
XEMOCHHTE3A B BOJJOEME 


(ITpedcmaeaexo axademuxom B. H. Mlanownucoseim 19 II 1957) 


Muorne u3 CyilecTBeHHBIX MpoOleccoB, NPOHCXOALIHX B BOOeMaX B 3HMHHX 
IOBHAX, CBASAHbI C AKTHBHOCTbIO OakTepHii, KOTOpbie He IIpeKpallaioT CBoeli 
ISHeEeCATEMbHOCTH IIpH TemMepatypax nopsyKa oT O yo 2°. K uneny sTHx 
OWe€CCOB OTHOCATCH, B YACTHOCTH, paciiaj| OPraHHYeCKHX BeleCTB B HJIOBbIX 
IOMKeCHHAX, OOpasoOBaHHe H OKHCJIeHHe MeTaHa, HUTpHduKauua. BsaBucumo- 
{ OT CTeHeHH TpOuu BOOeMAa HU OTJCNbHbIX eFO yYaACTKOB OakTepHaJbHbIe 
OIleCCbl HHOFla MpOTeKAalOT 3HMOHM C OOJIbUIOM HHTCHCHBHOCTbIO H BbISbIBaIOT 
CHE ABJICHHA, KAK «3AMOPbI», HAKOMJICHHE MOO JIbOM MeTaHa, BCIIbIMIKH pas- 
THA 3OOMNAHKTOHA, CBASAHHbIe C OOHJIbHBIM pa3sBHTHeM OaKTepul. B cBasu 
THM OOJIbINOH HHTepec MpecTaBIAeT BONpPOC O TOM, B KaKOli CTeMeHH HH3KHe 
AlepaTypbl, KOTOPbIe HMEIOT MECTO B BOJOeMAX 3HMOMi, BJIMAIOT Ha HHTCHCHB- 
CTb MPOTeKalOWIHX B HUX OakTepHaJIbHbIX MpOwWeccos. 

B pesyuibTaTe HcceOBaHHli, MpOBeeHHbIX Ha PpIOHHCKOM BOAOXpaHnsMUe 
yoTHB Buogornyeckol cranunH AH CCCP «Bopok», Ha OpiBpiiux pyciax Boru 
se HeOOJIbIOrO MpoToKa — Kpacuoro pyyuba, 3umMoH 1954—1955 rr.), Hamu 
JIO YCTAHOBJICHO, UTO B ONpeesJIeHHbIX erO YYaCTKaX B MPHJOHHOM CJI0e BOJbI 
\OJIbIIOH AKTHBHOCTHIO T1pOTeKaeT OakTePpHaJIbHbIM XEMOCHHTe3. OTOT mporecc 
eT 3][eCb iaBHbIM OOpa3OMm 3a C¥UeT OKHCJICHHA MeTaHa HW BOOpOsa, HakaliIH- 
OULUXCH B BOJe IPH pacnayle OpraHHyeCKHX Be[eCTB B HJIOBbIX OTJIOMKCHHAX. 
PlacHO YKa3aHHbIM HaGJIOCHHAM, BeJIMYHHbI XCMOCHHTe34 B 3HMHUX YCJIOBHAX 
ANE CIYUACB 3HAUHTEIbHO MpeBOCXOJAT WeTHHe BeNHUHHBI. IIpu stom culesyer 
AZaTb, UTO ABTOTPOPHAaA MUKpOdsOpa 3HMOH B IPH AOHHBIX COAX 3HAYHTEIbHO 
eooayaa Hal CalpopuTHOH MHKpPOOpOH, B CBA3H C YM 3aBHCHMOCTb CKO- 
oTH XC€MOCHHTe3a OT TEMMEPATYPbI MO2XKHO ObIIO C JOCTATOUHBIM OCHOBaHHeM 
JOJIbSOBaTb B Kav¥eCTBe MOKAa3aTeJIA BIMAHHA TeMMepaTypbl Ha OOWLyIO HHTeH- 
3HOCTh MHKpOOMOsIOrMYeCcKHX MporeccoB B BoyOeme. HenocpegcrBenHaa 3a- 
1a HCCJIeMOBaHHA COCTOAIa B TOM, YTOObI CpaBHHTb HHTCHCHBHOCTb X€MOCHH- 
a B BOJe HB usaX pu cpesquux 3uMHUuX (0,5—O,8°) H cpeqHux meTHUX (18— 
°) TemilepatTypax. 

XeMOcCHHTEeS B BOJe ONpesesAsICA C IpHMeHeHHeM yraepoya C' (1,*). Ja ero 
DeJeNeCHHA BONA U3 OATOMETPA HAIMBaMaCb B CKIAHKH EMKOCTHIO 120 Ma yepes 
yOKY, KOHEIL KOTOPOM 3aTATHBaJICA JBOMHbIM CIOeEM YaCTOFO IJlaHKTOHHOrO 
a WIA OTMeMeHHA uUTONMaNKTOHA. B cKMHHKH AOOaBNIAIOCb 10 | MA pacTBopa 

CMO, c aKTHBHOcTbIO OKoOO 6-10° uMn/MI, H OHH Cpasy 2ke 3aTCMHsIJIHCb 
MellasHcb B YepHbIe MewouKH). [locue ompegemeHHoro HepHoya unkyOauuu 
[a H3 CKIAHOK TIpOHJIbTPOBbIBaacb Yepes MeMOpaHuble (:pubTpbi Ne 2, Ha 
rOpblx mocse O6pa6oTKH ux HCl] onpeyenaAmacb paqvOaKTHBHOCTh OpraHuye- 
PO BellecTBa, OOpasoBaBlieroca 8a cueT XemOcHHTEsA (7). OMHOBpeMeHHO OTipe- 
[AAC OOMAA PasMOaKTHBHOCTh B CKJIAHKAX (A) NyTeM OcarKeHHA paqvoak- 
3HOrO KapOonaTa c nomomp1o BaCl, u obmlee cofepmxanne yrsepoa CO, u 
<apOonaTos (C,). BemuuunHa XeMOcHHTe3a B MHJWIHTpaMMax OpraHuueckoro 
r.C, 
jepona (Cx) ompegenamacb 10 copmyvie: Cy = Be 
Jina onpeqenenua xemocuutesa | r cbIporo Hula H3 NOBEPXHOCTHOTO COA 
SBLIX OTMOXKECHHH BHOCHJICA B IPOOMPKU, B KOTOpbIe 3aTeM JOOAaBMIANOCb 4—5 MU 
wt u 1 Ma pacTBopa U30TOMAa C AKTHBHOCTbIO NOpsAKa 5- 101° umn/ma. TIpo- 
KH TePpMeTHYeCKH 3aKPbIBANUCb WH MOMeH{aIUCb B YepHbIe MeLOUKH. Tlocae 
KONbKUX [Hel HHKYOANMH COfep2%KHMOe MpOOHPOK PasBOMMJOCh 0,00004 NV 
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KOH qo 30 msi: Hocne qumtTembHoro BCTpAXHBaHHA HeOONbUIO OObEM 937 
B3BeCH (MOCHe OTCTAMBAHHA JIA OCAKICHHA KPYNHDIX YaCTHL) NpOPHJbTpPoBE 
paJicd yepes MemMOpanubit dupTp Ne 2. OusbTpbl COpadaTHiBasHcb HCl gag 
yWasleHuA payuoakTHBHOrO KapOOHaTa H MpOCUHTbIBAIHCb MOM CUCTUHKOM. Bo 
JlebHO mpobe ua ONpeyenAMOcbh COfep2xKaHHe PacTBOPHMbIX ONKAPOOHATOB 
CO, OTrOHKH B CHel{vasbHOM mpHOope mpx pH-5. Benwunna xemocunTesa pat 
CUHTHIBANIaCh MO opmMysle, NpHBeXeHHOM BBILLe. 

Pe3ybTaTbl HEKOTOPHIX H3 MOMOOHHIX OMpefeneHHH npHBefenbI B Tabs. I, 
Ouu MOKa3bIBal0T, ITO 3MMOM B NOBEPXHOCTHOM C10 HJIOBbIX OTOAKEHHM CYTO 
HbIil XCMOCHHTe3 JOCTHTaeT BEMYHHbI NOpAAKa 2 mr yruiepoga na | a cpipor 
wula, UTO COOTBETCTBYyeT IpupocTy MpuMepHo 29,5 mr cbIpol OvomaccbI OakTepHA 
untH OKONO 36 Mapy. GakTepuii Ha 1 a una B cyTKH. IIpu cpequem cojepkannH 
6aKTepHii B MOBepXHOCTHOM CJI0e rpyHTa OpiBuiero pycuia Bouru oKono 0,7 Map) 
B 1 r cpiporo uma 3a 1 cyTKH 3a CUeT XEMOCHHTE3a OOHOBMIAETCA OKOMIO 5% O€ 
ueli SGuomaccpl SakTepui. Tipu noppruenun Temnepatyppl (oT 0,5 qo 18—20 
CKOpOCTb XeMOCHHTe3a BO3pacTaeT B 2,8—3,2 pasa. YkKasaHHOe COOTHOLICHE 
M@XK]Y CKOPOCTAMH X€MOCHHTe3a COXpaHAeTCA Jake IPH AAUTeMbHOK HUKYOE 
wan (12 cyToK). 

CkOpocTb Xe€MOCHHTe3a B IpHOHHOM Boye B TOM Ke pahoue B yCNOBUAX BE 
yloema OO whom coctraBusa 0,006—0,0012 mr C nal a. Ora BenmnunHa COO; 
BeTCcTByeT mpHMepHo 0,085—0,17 mr/a cpripo Onomacchl OaxTepui, un 106 
203 Thc. GakTepul B 1 ma. Iipu cogepxxaHun B Boye OKONO 1 MH. OakTepy 
B 1 Mi — B IPpHAOHHOM coe ObIBLIMX PyCeJI peK 3HMOM OOHOBJIAeTCA 3a Cue 
xemocuHTesa 10—20% o6Omjero uncia OaKxTepnii. [loppuuenue TemnlepaTyppl 0 
0,5 qo 18—20° BpispiBaeT ycKkOpeHHe -XxeMOcHHTe3a B 2,3—2,5 pasa pu nposor 
XKUTEIbHOCTH HHKYOAMH CKJIAHOK He Ooslee 2—3 cyTOK. IIpu nHKyOalHH CKAHOE 
B TeyeHue 4—6 CYTOK 9Ta BeJIMUHHA 3HAUHTEJIbHO CHMKAeTCA H Yepes 6—8 cyTO 
IIpHoOpeterT OTPUMATeMbHOe 3HAYeHHE, T. €. AOCOMOTHAA BEIHYHHA XCMOCHHTE34 
pu 0,5° npeBocxogquT TakoBylo mpv 20°. HanomuuM, 4TO B Wax COOTHOIMEeHH 
CKOpOocTeH XeMOCHHTe3a IPH HH3KOH H BbICOKOM TemmepaType He H3MeHAeTCS 
axe miocue 12 anew uHKyOauHu (Tab. 1). 

Ta6munat 


Bausanne TEMUepaTypbl Ha X€MOCHHTE3S 


CreneHb 


Cpokx O6ujaa pa- | Pagnoax- | Cytrounpii | yckopenua | Temnepa 
Tei HHKY- Temmepa- CO, + 6u- | qHOaKTHB- | THBHOCTb |xeMocHHTe3| xeMocHHTe-|TyPHbIH KO- 
6aunH Typa (°C) | Kaf6onaTp! HOCTb r (mrC Ha 3a pH 60- | sdpuuHext 
(cy WKH) : (mrC na 1 a) R (HMn|MHH- 1) 1 m1) Nee BbICO- Kee 


(uMn|MuH.) | KOH Temne- 
patype 


Bouse '@ 
20 750 12,7-408 4,82 -10° 5,7 2,83 4,45 
20 I 5 0,5 750 42,7-108 1,7-408 2,04 
20 710 52-10? 2,52-108 8,64 3,28 il 
31V 4 0,85 740 5,210? 0,763-40° | 2°62 : 
18 620 19,4-407 10,5- 40° 8,04 2,8 ‘ 
44 11 4 0,5 620 19:4-10? | 3,6-108 2.87 a 
18 620 19,410? 24,1 +108 6,44 2,86 16,3 
12 0,5 620 19,4-10? 8,45-108 2,24 i 
B pope le 
18 3h 405-108 4960 0, 0139 2,32 4,32 
2 3 0,5 3 405-408 2160 0,0060 
20 28,4 5,2-10° 41200 0304 2,53 31 
9 Il 2 0,7 28.4 5,2-108 4400 0012 ; i 
48 23,7 4,4-40° 7350 0,0242 2,2 af 
40 I] 2 0,5 23-7 4,110 3220 0,0093 es "| 
18 23,7 | 44-108 6780 0.0097 1,45 0,82) | 
0,5 2,7 4,4,10° 4650 0, 0067 ( th 
18 99,7 444-108 3300 0,0024 2,05 See 
0,5 23,7 44-108 6800 0,0049 pe 


J\i4 BbIACHCHHA IPHIHH STOPO ABMCHHA MbI MpOanaH3sHpoBamH XO XxeMocH i 
Te3a B MIPHAOHHOM BOXe B TeyeHHe 20 AHel Mpu Temmepatype 0,8 u 20°. Tipanel 
Haw Boa HaJIMBaaCb B CKAHKM, MOCMe ROOaBeHHA B HUX PacTBOpa M3OTOIE 
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1a HX YaCTb MOMEMMaach B BOAOeM NOY eq, a Apyras — B’pepmocrar na 20° 
pe3 OMpeAeIeHHbIe MPOMEXYTKH BPeMeHH B CKJIAHKAX B TeyeHHe 20 quel 
ENCNAICA XCMOCHHTeS. PesybTATHI OHOFO U3 MONOGHBIX OFIBITOB IIPHBOAATCA 
puc. 1. Oxw noKasprBator, ¥TO cpaBHUTeNbHO NOCTOAHHOe OTHOMIeHHe CKOpo- 
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Xemocunimes (C, Me/N) 


8 
3 


e's je Ble eae ee 
8 12 16 20 cymku 
Puce. 4 


fH xemocuutesa npu 0,8 u 20° coxpanserca aHtUb mepBpie 2 cyToK. IIpu 6onee 
ITeJIbHOM MHKYOANHH CKJAHOK UpH 20° aOcomoTHad BemM4HHa xemocuntesa 
MHaeT OpicrpO MayaTb. OvweBuAHO B STHX YCMOBHAX aBTOTPOduble OakTepuu 
[CIAIOT 3a 2 CYTOK BECb HMEIOINMMCA B BOJe 3amac BelecTB, KOTOPHI CLYKUT 
preTHuecKHM MaTepHaJIOM JIA XCMOCHHTe3a, a 3ATEM HAaYHHaIOT MCHONb30- 
b OpraHHyeckoe BellecTBO, HOBOOOpasoBaHHoe MPH XeMOCHHTe3e, Ha OCHOB- 
| OOMeH. 113 puc. | BuqHO, YTO B ycNOBUAX BOJOeMa TIpH 0,8° xemocuHTes JO- 
raeT MOUTH TOM Ke BEMYHHEI, YTO H MpH 20°, HO yepes Oomee AMMTeMbHBI CpoK. 
PesyJIbTaTbI ONMCaHHOPO ONbITa yKa3bIBaloT Ha TO, YTO HCTOUHHKOM SHepre- 
€cKOro MaTepHasia [JIA XCMOCHHTe3a ABJAIOTCA MPOAYKTbI AaHAdpOOHOrO pac- 
a opraHuyeckoro BemjecTBa B usax. [lostomy B Boje, H30NMpOBaHHO! OT usa, 
pocTb Xe€MOCHHTesa ObICTpO MaaeT U3-3a HefOCTaTKa SHepreTHYecKOroO cy6- 
ata. B wax 2Ke 3allac Toro CyOcTpatTa BOSOOHOBMAeTCA, H MOSTOMY CKOpocTD 
OCHHTe€3a4 MaJIO CHWKaeTCA JaxKe IPH JVMTeIbHOHW HHKyOaHH. 
[louty4eHHble JaHHbIC JalOT BOSMOXKHOCTb PaccuNTaTb C OCTATOUHBIM MIpH- 
*KeHHEM TemMepaTypHbIH KoOsdpuuuent Ky), XapakTepHsyiowlult cKOpocTb 
muecKHUX H OMOXHMMYeECKHX peakUHH. OH paBeH OTHOILIeHHIO: 

ocTh peakuuu npn 10° 


OCTh peaKkUHH pH 7° © ; 
Koue6neTca Bupesemax 1,3—2,0 (*). Kak noKa3piBaioT HallM JaHHble, Temme- 


YPHbIit KOSppuLHeHT AIA Mpolecca XCMOCHHTe3a, KaK T0-BHAHMOMY HU JIA 
THX OakTepHaJIbHbIX MpOWeccoB B BOROeMe, KONeOneTcA B Mpegenax 1,3—1,7. 
He CPaBHHTeJIbHO HeOOJIbIINe 3HAYeHHA TeMMepaTypHOrO KOS*pulvenTa [IA 
TepHAJIbHbIX IpOLeccOB, MpOHCXOAALLUX B BOMOeMe, NO3BOJIAIOT HaM IpHcoesu- 
bcH K MHeHuIO C. VM. Kysnemoza (*), KOTOpbI NOaraeT, YTO TemilepaTypa He 
AeTCA JIA HUX pelllaiouluM OrpaHH4yMBarouluM cdakTopom. Hanuune usu or- 
-TBHe OKHCJIACMOrO MMTAaTeJIbHOrO CyOcTpaTa BJIMAeT HA HHTCHCHBHOCTb MHK- 
AOJIOTHYECKUX MpPOeccOB B BOMOeMAaX B OOvIbIel cTeleHu, YeM KOeOaHUA 
qepatypbl. B uacTHOCTH, KaK yKa@3bIBaJlOCb BBILe, 3HMOH X€MOCHHTe3 B IIpH- 
HBIX CNOAX YACTO ObIBAeCT BBILMe, YEM JIETOM, TAK KaK 3HMOM B BOe HakallJH- 
‘ca OOJIbIIe MeTaHa, BOMOpOa, AMMOHHA, CepOBOROposa HW A pyrux BeljectTs, 
KallHX SHepreTHyecKHM cCyOcTpaTOM JIA XeMOCHHTE3A. 
AnctuTyT OHOJIOrTHH BOLOXPaHHHI Tlocrynusio 
Axazemun Hayx CCCP 18 II 1957 
IMTUPOBAHHASA JIATEPATYPA 


30. UY. Copoxuun, JAH, 105, Ne 6 (1955). 912 10. HW. Copoxkns, Muxpo6no- 
i, 24, Ne 4 (1955). ® J. B. Camunep, I. ®. Co Mie pc, XUMHsA PepMeHTOB H Me- 
ux uccnenopanua, UJI, 1948. *C. WH. Ky3Heuos,’ Powb MHKpoopranusMos B Kpy- 
yore BellecTB B BOJoemax, 1952. 


Ja OOJbUIMHCTBAa OHOXHMMYeCKHX peakUMH BemMUMHA 
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Jloxaanur Arxanemun nwayk CCCP 
is 1957. Tom 114, Ns 2 


@®H3HOJIOTHA PACTEHHH 


r. X. MOJIOTKOBCKHK 


ABJIEHHE NOJIAPHOCTH 
WM CMELWEHWE MOJIA Y KYKYPY3bl 


(ITpedcmaenexo axademuxom A. JI. Kypcanoeoim 10 XII 1956) 


VMccneqopanuamu )Kyalie-JlapepHb (19), OCHOBaHHBIMM Ha OTKPBITHA 
E. O. Mauofinopa (*), ycTaHoBseHO 3HaveHve BeJIMUMHbI OKMCHTeJIbHO-BOC= 
CTaHOBUTebHOFO TOTeHWMala IA cPOpMHpoOBaHuA Toda pacTtenuu. CyBur 60 
XMMMUeECKHX TIpOWeCcoOB B TKaHAX B CTOPOHY OKMCJICHHA OOYCJIOBMIMBaeT MY K= 
CKyl0, a B CTOPOHY BOCCTAHOBJIeHHA — XKeHCKY!O CeKCyaHsalluio. OdpekTuB- 
HOCTb IIPHMe€HeHHA WAaHHOTO MOJOKeHUA JIA OObACHEHHA CYMIHOCTH CekcyaJH= 
3allMH TKaHeH pacTeHuA Oblia NOATBepxKyeHa HCCIeOBaHHAMH JIPyrMX aBTO- 

3 Es ees ea 1) \ 
pow Wei Aie)s 

B mutTepatype CyllecTBYIoT YKa3aHHA Ha pasHUHYIO Ipupoxy dakTopos, Bbr 
3bIBAIOWHX CIBATH B OKHCJIMTeJIbHO-BOCCTAHOBUTeJIbHOH CIOCOOHOCTH TKaHel 
a B CBA3H C HeH HM Ha CMelleHHe Towa y pacTennk (*). . 

OcHOBbIBaAHCb Ha HEKOTOPBIX JaHHbIX COOCTBEHHBIX HCCeOBaHH MO BbIAC= 
HCHHIO PpOJIM KOpHeBOM CHCTeMbI B OOpa30BaHHH pelipOMyKTMBHbIX OpraHos ( 
9, 18), Mbl Clea NOMbITKY CMECTHTb NOI y KYKYpPYy3bl WyTeM HapymeHua ee 
NO JIAPHOCTH CNOCcOOoM OOpesKH KOpHeH B HavabHOl chase MpopacTaHua sepHay 

Mobi OOpesaiM KOpelIKH 10 Mepe HX NOABIEHHA B IposomKeHHe 10 Heit (c 20 
no 29 VI 1950 r.) y mpopocrKos oT cemaAH KyKypy3bI (copT Boponexckas) © 
YBuaxKHEHHOPO BOMOM W10x%Ka, NOCIe Yero OHH BbICaKUBaJICb B NoUBy (I BapuaHT). 

YuuTpipad wMTepatypupie (1%), a TakxKe Hall coOcTBeHHBIe Janubie (°, % 
10,14) © poMH CTHMYJIATOPOB pocta B (opMooOpas0BaTeVIbHbIX Ipoleccax y pas 
CTeHHM, Mbl OMHOBPeMEHHO C STO Ke WebIO UCMOMb3OBaIIH JIA HaMaunBaHHa 
Ce€MAH pacTBopbl 2,4-quxmopdenoKcuykKcycHolt KucsoTHI (TY) uw vacTH4uHO rete 
poaykcuHa. : 

SepHa KyKypy3bl MpopaimmBanuch B uawkax Ilerpn Ha yBuaxHeHHOH 
0,001% pactzopom JIY dunbrpopatbyo Oymare 8B nposomKenun 10 quel 
(II Bapwaut). 4 

Y yacTa mpopocrkos kykypyspi Ha 0,001% pacrsope JLY o6pesanu KopHit 
mo Mepe UX noaBenua (III Bapwant). To ucreyenuu 10 quel npopocTKy BBE 
caqMIH B TOUBy. 

Uactb pactenult II] papwanta nocme nocaqku B NOUBy ONpHICKUBasH B base 
2 JMCTHKOB uYepes JeHb B MposomKenuu 15 Het 0,001% pactsopom J\¥ 
(IV Bapuanr). 

OcHOBHBIM KOHTPOJIeEM CTY pacTeHUs, BbIPOCUIMe H3 CeMaH, KOTOpbIe 
ne B TeyeHne 10 Ane HaMaUMBaINCb B OObIKHOBeHHOL Bose (V Ba 
pliant). 


B kaKJoM Bapuante Opin0 no 20 pacrenult. Pesypratei onpira npeycrapsenbh 
B ‘TaGgee 1. 

Jlannpble, IpuBeyeHupie B Ta6n. 1, NoKasHIBaIOT saepxKKy B pocTe BCex 
pacTeHHH, ObIBLIMX B OIbITe, NO CpabHeHMIO C KOHTPOseM, 3a HCKMOUeHMeM TEX: 
y KOTOpbIX B MpofosKenue 10 He OOpesanucb Kopuu (I BapuanHt). 
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Ilo uueny moyaTKoB Ha oHO pacTeHHe Tl€pBO€ MeCTO 3aHyMaloT pacrenna, 
ABEpraBlinecd BCeM OllepallHAM: OOpesKe KOPHell, HAMAUHBAHMIO CeMAH B pa- 
Bope J[Y u oOpa6orke 2THM cTuMyasTopom sucTHeB. B TO xe BPeM@ 10 BbI- 
Te pacTeHHA STOO BapHaHTa 3aHHMaJIN CamMoe TocsleqHee mecrTo. 
PaccmaTpuBast pacreHua KyKypy3bi PasJIMYHbIX BapHaHTOB C TOUKH 3pe- 
i CMCINCHHA Y HX MPH3HAKOB MOJla, Mbl MOXKEM KOHCTATHPOBaTb  campbili 
JbWOH MpouentT '(35%) orcrynsmenua oT HOPMBI OIATb-TaKH y pactenuit IV 
PpHantTa. Y cemu pactrennii u3 
STOO BapMaHTa BMeCTO MeTe- 
K oOOpasoBaucb MovaTKH. Y 
yX pacTeHHl u3 cemMH C)BHrH 
KCyaJIM3allMH B 2X€HCKYIO CTO- 
HY OblIH HaCTONbKO rvy6oKH, 
O HHKaKHX IIPH3HaKOB MeTeJIOK 
HHX MbI He HaOuJoqanu. ITO 
JIM PaCTeHWA KapJMKU, JOCTH- 
Bune 35—40 cm. (puc. 1). 

Y OCTaIbHBIX NATH 9K3eMIIIS- 
B Hapsayly c NouaTKaMH OCTaBa- 
Cb B H€3HAYHTeJIbHOM KOJIMUe- 
3@ SJICEMEHTHI MeTeJIKH. 
Oco6eHHo OnarompuHATHO Ha 
CMlEHHH CeKCYyaJIH3allHi B CTO- 
HY 2K€HCKOrO MOsIa CKa3asOCcb 
PbICKHBaHHe pacTeHHH pacTBo- 
mM JIY. Tlomumo jelicrgua ue- 
3 JIMCTbA, KallIM pacTBopa, Nonmayad B pacTpyO AMCTbeB, MOrIM OCcTHraTb 
lek pocTa cTeOIA WH HeETOCpeCTBeHHO BJIMATb Ha HX TKAHH, BbISbIBAA CIBUTH 
OMCHE BEILECTB B CTOPOHY OOpa30BaHHA IPpH3HaKOB %KeHCKOTO TOA. 


Puc. 1. Pactenne temMHHsHpOBaHHOH KyKypys3bl. 
Bricota 40 cm. Onucanue B TeKcTe 


Taodauna 4 


Cmemlenue moja y pacTenui KyKypy3bl copta Boponexckaa, te a 
Tapwiuxca OOpeske KOpHeli u OOpa6oTKe pacTsBopom JI 


BapuwanTbl oOpas6oTKH pacreHult 


TlokasaTemu cocTosHHs 
pacTeHult I II Ill IV V 


Buicota pacteuuli,cm, 173,4 DAM 2 AMS ere O2r Fe) 160,8 
Upneno mouwaTKOB Ha x 

pacTeHun (cpezHee) 4,08 AO) iO) 4,79 A) 
Upvieno pacTeHHlt co 


CMeIIeHHBIM T10- bs 
JIOM, % 10 15 20 30 HeT 


Ha6smojlanocb cMelleHve l0/la HM B OCTAJIbHBIX BapHaHTax (I—III). Oquaxo 
laTKH y S3THX pacTeHuli POpMUpOBAaJINCb B MEHbUIEM KOMMECTBE, M He BCE 9VIe- 
IThl METENKH, a TONbKO YACTb UX MpeBpalllasach B NowaTKH. 
CnejlyeT OTMeTHT, UTO Mp onppicKuBaHHH 0,001% pacTBopom reTepoayKcu- 
HaM yJlasocb JIA KyKypy3bl CopTa 3y6oBuyHan 3135 y AByxX pacTeHuH u3 
a. 
TakxKe MOJyYHTb CMelleHve MOJ 
Cpenu pactenuli IV Bapwanta MbI HaOsofaru Aba HNTepecHbIX SK3eMILIApA. 
IHOTO U3 HHUX BO BpeMaA (POPMUPOBAHHA pPeMpOAYKTHBHbIX OPaHOB BepXHAd 
Tb OPTOTPOMHOrO OpraHa CTeO/A MpHHANa B MpOCTpaHcTBe MooRKeHMe TMA 
TponHOrO opraHa (pHc. 2). ‘ 
Bro Ke BPeMA MvaCTHHKa JIMCTA, BularaJIMIe KOTOPOrO CAY2KHJO oOBepTKoH 
KHero TOvaTKa, HOJHANACh BBEPX, CTaJla TBEPAOH, MPpOYHOH MH 3aHAJa MeCTO 
Hi i TeOJA. 

JOHMBUIeHCA BepXHeH WacTH C 
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Onucpipaemoe patteHve KyKypy3bl (PUKCHpyeT Kak Obl IpoMexyTOUHY!IO has 
MexKy HOPMAJIbHBIM COCTOAHMEM 9TOTO pacTeHHsA HW COCTOAHHMEM eFo TMOIHOH de 
MUHM3allMH, T. €. KOra OHO JIMMeHO MeTeKH. (puc. !). | 

Ha JaHHOM SK3eMIIApe ACHO BUHa TeEHJCHUMA K JIMKBUaUMM MaCKyd 
HUSHpOBaHHol yacTu ero noGera. BepxywieuHad yacTb Mo0Oera, B KOTOPOH CABHI 
OKHCJIMTeJIbHO-BOCCTAHOBHTEJIbHbIX TPONeccOB HalipaBJIeH B CTOPOHY OTHOCH 
TeJIbHOrO YBeJIMYCHHA OKUCJIMTeJIbHBIX peaKUMH, OTKJIOHACTCA B CTOPOHY, T.€ 
IpOWCXOAUT HapylieHve NomApHocTH jaHHorOo opraHa. DeMMHu3HpOBaHHa: 
HWKe paciOOKeHHaA YacTb CTeOIA, Te OKACUTeJIbHO-BOCCTAHOBHTECJIbHBK 
Mpolleccbl CABHHYTLI B CTOPOHY YBeJIMYeHHA BOCCTAHOBUTeJIbHEIX peaKIHi 
OCTaeTCA B HOPMaJIbHOM IIOJIOX%KeHHH. 

Hauiumu uccreqoBaHvAMH YCTAaHOBJICHO TOJIAPHO MPOTHBONOO*KHOe pac 
lpeyeseHve AaKTHBHOCTH KaTala3bl HM WepOKCHa3bl y KYyKYyPYy3bl, a HMCHHO 
AKTHBHOCTb KaTala3bl CTyNeH¥aTO BO3pé 
cTaeT BOJb CTeOJIA OT OCHOBaHHA K Bep 
xyllke, a MepOKcHJja3bl — B OOpaTHOM Ha 
ipapenun (1°). CnegoBaTesbHOo, aKTHB 
HOCTb OMHOTO U3 OKUCJIHTEJIbHbIX (Pe pMEHTOB 
KaTala3bl ABJIAeTCH CaMOH BbICOKOM y TOF 
Tlomoca cTe6Id KYKYypy3bl, re TKaHH er 
cTaqHHHO CaMble cTapble, a BO3paCTHO, Ha 
o6opoT,— caMble MOJOJpIe. 

AKTHBHOCTb Apyroro depMeHtTa —nepo 
KCHa3bl YBeJIMYHBaeTCA H JOCTHTaeT MaKCH 
MYMa Y IIpOTHBOMOJIOHKHOLO Mow0Ca, Te TKAH 
cTeOJId B BO3PpaCTHOM OTHOWICHHH CaMBbl 
cTapble, a B CTayMMHOM — CaMble MOJIOJBIe 
Tlostomy rye-To nocpeyuHe cTe61A OyyeT Ha 
u6onee OarompHsATHOe coveTaHHe OKUMCJM 
TeJIbHO-BOCCTAHOBHTEJIBHBIX IpOWeCcoB, paB 
Kak H CTaQMliHO-BospacTHoro cocTosHua (14) 
YTO OOYCJIOBJIMBaeT B STOM MecTe O6pa3oBa: 
HHe JIYUIUAX MOUATKOB. 

CieoBaTeJIbHO, OOpa30BaHHio MpH3Hae| 

Puc. 2. Pacteaue Kykypy3bl_ c Ha- KOB XKeHCKOO Hosa y KYKYPYy3bl cmocoOe| 
oh eet setee wit ee nobera. ergyer ompesesieHHoe B KaxKIOM KOHKpeT 
HOM CJlydae BOSpacTHO-CcTafHHHOe COCTOAHME] 

: ee TKaHeli (4, 14). 

To Xe CaMoe JOJDKHO ObITb CKa3aHO HB OTHOWIeCHHH OOpa3s0BaHuA MpH3HaKol 
MyXCKOro lola y KyKYpy3bl HW APyrHX pacTHTeJIbHbIX OpraHH3mMoB. OueBH]e, 
HO, KpaHHAA BbIPaXCHHOCTh OKHCJHTebHbIX CMOCOGHOCTeH Mu cTayuiiHocn 
pasBHTHA B BepXHeM omoce crTeOJld KyKYpy3bI OmaronpHATcTByeT O6pa3oq 
BaHM1O TaM UBETKOB MYXKCKOrO Tova. | 

OTH BHIBOAbI MOATBEPAMalOTCA pesyJIbTAaTaMM HaWUX HaGMOAeHUI Hal MOAB 
JIGHHeEM MYXCKUX WH XKEHCKUX MPW3HaKOB y KOJIOCONOAOOHBIX couBeTu rpel 
KOrO Opexa Np BTOpHyHOM uBeTeHuH (!?). | 

TakuM oOpa30M, Ha OCHOBe B3aHMOJeliCTBMA NOAPHO NMpOTHBOMOMOKHBIK 
OOMeHHBIX peakIHH, OMpeeNAIOMUX CeKCyamUsallMio TKaHeit HW CMelLarOMMxcHl 
B 3aBMCMMOCTH OT YCJOBHH Cpebl, NpoucxXoOAUT OOpasoBaHHve y pacTenul Ky 
KYPy3bl IBETKOB TOTO WIM HHOrO Moa. a 

B pavvee ONMCaHHbIX ABJICHHAX MBI (PHKCMPOBaJIM BHUMAHHe rlaBHbIM OOpa 
30M Ha (akTaxX HapyuleHHA MpoOAOMbHOK MOMApHOCTH y pacTeHu KyKypy3i 
Pactene, MpeqcTaBsieHHoe Ha puc. 3, KeMOHCTpHpyer HaM ABNeHHe HapylleHh 
Nonepeywou nouapHocTu (?) B pesysbTaTe BosfefictBua ycnoBuli IV BapuaHt 
Halero onpita. Mbi HaOsojjaem 3ecb BeCbMa JIOOOMbITHOe ABMeEHHe U3MeHeHH 
MOpo-bu3voOOrHyeCKHX OCcOGeHHOcTeli Kykypysbl. BocemuaguaTb ee cynpe} 
THBHBIX JIMCTbeB, MOMapHO OXBaTbIBAH CBOUMM BularaJMaMu MexkKoy3JMH 
creOJIA, IIpHaior NoOery Xapakrep cMMMeTpH4HOrO OOpasoBaHHaA. 
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Takum o06pa30M, CTHMysIATOpHI pocta BEPOATHO CHOCOOHbI BO3elCTBOBATb 
NOCpe\CTBeHHO Ha OeKOByIO MOeKysy. CreqoBaTerbHO, Hapyliaad mocpey- 


‘Puc, 3, Pacrenue kyKypy3bl C cynpoTHBHbIMH 
JIMCTbAMH. OnHcaHHe B TeKCTe 


BOM BO3JeHCTBHA CTHMYJATOPaMU POcTa MOMAPHOCTh OOMeHA BeIeCTB, MO2XK- 
| YUpaBJATb Pa3sBHTHeM HU PaCllaTbIBATb HaCJI€ACTBEHHY!O NPHPOAy KYKyPpys3bl 
APYIHX PacTHTeJIbHbIX OpraHH3MoB. 


Tlocrynuso 
14 V 1956 
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» JIonaagn Axagemuu nayr CCCP 


“5 1957. Tom 114, Ne 2 


@H3ZHOJOTH A PACTEHHh 


A. A. T1POKO®bEB u M. T. FTOMHEBA 


3HAYUEHWME ®OTOCHHTETHMYECKOH JEATEJIDHOCTH 
NJIOJOB MAKA MACJIMUHOFO JIS PASBAUTHS CEMAH 
MW HAKOMJIEHUA B HAX KHPA 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxoseim I IIT 1957) f 


Y MHOrHX pacTeHuii MOAI Ha PaHHHX (asaxX pasBUTHA OO/aaroT 3eJeHO) 
OKpacKO HW (POTOCHHTeSHpYIOT; HEKOTOPbIe H3 HUX COXPaHAIOT ACCHMHJINPYIOULYH 
TKaHb H B 3peJIOM COCTOAHHH. 

BelsiCHeHHIO 3HAYeHUA CPOTOCHHTeSa MOAa NOCBALEHbI paOoTE! pala UCCIE 
yoBatenen. Ilo Bunpuiretrepy (1), POTOCHHTES MOJIOAbIX IIOQOB HMeeT ae 
JIMIb H€MHOFO ycTyMarouly!o BeJHYMHE POTOCHHTe3a AMCTbeB 3THX pacTeHHHi 
B page padot (7, °) 6pl0 MOKa3aHO, YTO IPH 3aTEMHEHHH TVIOOB YMCJIO CeMA 
B HHX 3aMeTHO COKpallaeTca. OTO yKa3bIBaeT Ha 3HaYeHHEe Dorecene te aan 
mpowecca Jit HOPMaJIbHOrO pasBHTHA WWOMa. 

IIpoqykTs! (oTocHHTesa WwOa MpHHAMaloT yyacTHe B erO NMTaHHH, O Ye 
TOBOPAT OMBbITbI C IIPHMCHEHHEM MeTOJa MeYCHBIX ATOMOB (4, °); IPH yxXyAWIeHU 
IIpHTOKa aCCHMHJIATOB H3 JIMCTbeB AKTHBHOCTb (QOTOCHHTe3a WIO,a MOxKe} 
TIOBbILWAaTHCA (°). 

Ha OcHOBaHHH OMbITOB Cc NOamu ToMata Kypcanospim 4 BaptaneTanom ( 
ObIIO BbICKa3aHO MpeAMOMORKeHUvE O TOM, UTO 3eJIeHAA ACCHMHJMpyioulaA TKaH 
IIPHHHMaeT y4acTHe B peYTHIH3alHH U30bITKa CO,, BHIeIAeMOM IPH [bIXaHuHi 
M CO3QaHHH YCJIOBHM, CMOCOOCTBYIOWIUX MpOTeKaHHIO a9pOOHbIX IMpoOreccol 
B TlOjax. 

C wesbio H3yY4eHHA JAHHOFO BONpOca HaMH MCCIeAOBaOCb 3HadeHHe (OTOCHH 
TeETHYeCCKOH JeCATEIbHOCTH MIOAOB Maka JIA POPMHPOBAaHHA MIOAOB M CeMAH H Ha 
KONJIGHHA B CeMeHax *KUpa. PacTeHuA Maka BbIPaLlMBaNHCb Ha ONbITHOM yuacTK 
Vucrutyta pusnosornu pactesuit um. K. A. Tumupasepa AH CCCP B Mocxse y 
JleHwHcKHX Tropax. OmbiTbI mpoBo_uHcb B 1953 uw 1954 rr. 

Kopo6oukH Maka B MOJIOJOM BOSpacTe OOMaqaloT POTOCHHTeTHYeCKON ex 
TeJIbHOCTbIO. Kak OnluIO HAMM YCTAHOBJICHO, HHTCHCHBHOCTbh 3TOrO mpoLecce 
y mm0q0B Ha 10—12 yleHb (cuHTaad C MOMCHTa UBeTeHHA) paBHa (pOTOCHHTeSy JH 
CTbeB CpeqHero apyca. KonuyecTBo xmopopusima B WoqaxX K S3TOMY BpeMeH! 
TakxKe IIpHONMKaeTCA K COMep2xKaHHto ero B MUCTbAX. Ha 17—18 yenb noc 
UBETEHHA MIOMbI HAYMHAIOT OeseTb, H COfepxKaHHe XMOpOPusNA B HUX 3aMeTH 
YMeHbINaeTCH. 

Jlna uckirovwenua :boTocHHTesa mOfa KOpOOOUKH Maka 3aTeMHAJIMCh HE 
BTOPOH eHb MOCIe IBETeHHA, JIA YerO MOMEMAIHCb B CHeMMasbHbIe KaMepbI Kk 
ey IO“AHON WieHkKu (06bem | 1), OKICeCHHbIC H3HYTPH YepHor Gymarol, a cna 
pyxku (qa us6exaHuA NeperpeBa) — 6enoi. B Kaxyyio Kamepy momenjasoc! 
3—4 KopoOoukn. SaKmoueHHe KOpO6OueK B KaMepbI H3MCHANO YCMOBNA TeMHe 
paTypbl H BJlaxXHOCTH, MOSTOMY KOHTPOJIEM B OMbITe CJTYKUIH KOPpOOOUKH, OMe 
ICHHBIe B CBETJIBIC, IPOSpayHble KAMepbI TAKOFO 2%xe OOBEMA C TEMH KE YCOBHAMI 
TemlepaTypbl WH BWaKHOCTH. 

IIpo6nr Opanucb uepes 5 quel, B KaxkAyIo Mpo6y Bxoquno0 10—12 Kope 
Oouek maka. 
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BssaTble npoObl OOpadatTiBasHcb CJIENYIONIMM OOpasom: oOMpefeacH CyXoli 
BEC KOPOOOUKH MaKa@, BJIa2KHOCTb, YHCIO H BEC CEMSIH B ONHOAi KOpoOouke (cpej- 
Hue 10 10 KopoOouKkam). Cemena (bHKCHPOBaNMCb BO HBIM mapOM B alilapate 
Koxa B Teyenve 15 MuH., CYLIMIHCb B BEHTHAAUMOHHOLI cyluusike 4 Yaca H JOBO- 
AMJIMCb J}O AOCOMIOTHO-Cyxoro Beca B BakyyM-3KcHKaTOpe. Onpeyenenne 2Upa 
B CeMCHAX MIPOH3BOMOCb pebpakToMeTpuyeckHM MeTojom (8), mpHuem macJio 
HO y Tas Ha PyTHOM rHpaBsuyeckom Ipecce. JT MOuyYeHUA HEKOTOPOrO Hpel- 
CTABJICHHA O KAYECTBE MACJa ONIPeAeIAJICA EPO MOKABATEMb MIpeOMJICHUA pecppaKk- 
TOMeTpom A66e—Llelica. 

Tlonyyennpie aHHble mpeycrapsenbi B TAG. 1, H3 KOTOPOH BHHO, YTO MOMe- 
MeHHe pacTeHHH B CBeTJIbIe KaMePbI BbI3SBaJIO 3aMeTHOe MaeHHe MacIMUHOCTH 
cCEMAH, BEPOATHO 3a CUCT YBEJIMYEHHA BMaKHOCTH BOSyxa B Kamepax. Uro xe 


TaodOauua 1 


Bauauue saTemMHeHHua Tl1O0J0B MaKa Ha (popMupoBaHne C€MAH WH HAKONJICHHEe B HHX Macaa 


a ee | = fase] © [ese [28,8 
ace Pe lees | eee ee = 
ag CoctosHHe KOopo6oyueK HW CeMAH me Be o ma— Q sana Caw 
632 28 | $83 | B88] ¢ | S88o/fess 
EE 62 | s2 | S28 | 2 | Sse esase 
I. Kopo60uKH BHe KaMep 
6 Kopo6ouKkH 3eleHbIe, ceMeHa| 7,7 — — — 9,7 88,1 
TmpospauHple : 
44 Kopo6o0uKH 3euIeHble, ceMeHa| 7,2 = 137 305 39,2 81,4 
Oeble 
20 Kopo6ouku O6empie, cemena} 6,4 2640 162 Syn 43,0 61,0 
XKEJITHIE 
25 Kopo6oukH Keurpre, cemMeHa}| 9,2 — 210 430 48,9 40,5 
KOPHUHEBbIC 
II]. Kopo60uKkH B CBeETAHX KAaMepax (KOHTPOAb) 

6 6,5 —= — — 4,6 87,7 
14 | \To *e, uTO H B | BapHaHTe 6,7 — 105 Atel 38,9 72,0 
20 (COOTBeTCTBEHHO) — 2465 144 355 39,7 Goma 
20 CemeHa Oojee Temuble, uem| 90,6 — 184 428 43,1 46,4 

B |] BapHaHTe(COOTBeTCBeHHO) 
Ill. Kopo60uku B TEMHBIX KaMepax 
6 B Kopo6oukax MHoro Hefopa3-| 6,0 ~~ — _ 4,9 88 ,7 
BUTbIX CeMAH 
144  |Kopo6ouxu Genbie, cemena| 7,6 — 84 214 39,4 79,1 
MKEJITHIC 
20 CemeHa TeMHO-KOpHUHeBBIe 4,2 1704 97 293 38 ,2 es ; i 
Zo CemeHa uepHBIe 49 _ ike? 330 40,0 8, 


<acaeTCA BeCa KOpOOOUeK, YHCIa CeEMAH Ha OfHy KOpOOOYKY, a TaK*xKe adcoioT- 
1oro Beca CeEMAH, TO 3TH BEMHYMHDI Y paCTeHHH, MOMEICHHbIX B CBETJIbIC KAMEPbI, 
I3MCHAIOTCA MaJIO. ; 

[ipu cpaBHeHun pesy.IbTaTOB, MO Y4eHHBIX Ip MOMeLLeHUM PacTeHHH B CBeT- 
ible H TEMHBbIe KaMepbI, Fe YCJIOBHA BMa2xKHOCTH H TeMMepaTypbl ObWIH OMHAKO- 
sbIMH, BUHO, UTO IPH 3aTeCMHCHHH 3aMeTHO HapyllaeTCA HOPMAJIbHOE pasBUTHe 
<opodoueK, OHH TepxAIOT Ha 5—6 JeHb 3eNeHylo OKpacky, YHCMO MOJHOMCHHBIX 
MAH B HUX MeHbILe 10 CpaBHeHUIO C KOHTpOJeM. CHMxKaeTCA TAKE H BO COMiat 
iit Bec CeMaAH. CojlepxKanHuve 2Kupa B CeMeHaX NPHONM3HTeIbHO Ha 3% HWKe, 

ax KOpoOoueK H3 CBeTJIbIX KaMep. ; 
© Crenyiomut cute COCTOAJI B TOM, UTO 3ATEMHAJIHCh JIMCTbA pacTeHHH Maka, 
| TAKHM OOpa3oM MMTaHHe MIONOB OCYILECTBAAMOCh HCKJIOYHTCIbHO 3a CYT i 
(39 


cOOCTBEHHOM (OTOCHHTeTHYeCKOH JeaTebHOCTH. B sTOM OnbITe pacTeHMA TOMe; 
HaJIMCb B CHelMaJIbHRIe AULMKH Tak, YTO Ha CBETY OCTABaJIMCh TOMbKO KOPOOOUKE 
Maka, AUMKM Ke 3aTATMBasINCh YepHO Oymaroli, YepHOH Hu OeNOl MaTepHen| 
PacTeHua NOMellaiHcb B AWMKH Ha 3—4 JleHb Mocse WBeTeHHA. Tloprop: 
HOCTb ONbITa Oblla TpexkpaTHaad. OnbIT MpOBOMJICA Ha TOM Ke yyacTKe, 4TO ‘ 
npeqpiymui. B Kaxyyio npo6y Bxoquno 6—8 pacrenuli. KoutTpoviem CilyxKud 
He3aTeMHeHHble pactenua Maka. B3aTpre mpoOb! OOpadaTbIBaNHCb ONMCAHHBIM 
BbILUe CHOCOOOM. 
PesyJIbTaTbI ONbITa IpeACTABACHbI B TAO. 2; CYA NO HUM, Ha N€pBbIx 9Tamay 
pasBuTua (4—10 qeHb nocje UBeTeHHA) TWIOAbI pacTeHul Cc Pap 
JIMCTbAMH 110 BHELUHEMY BUY MaJIO OTJIMUAIMCb OT KOHTPOJIbHbIX. Mx pocT He Ha) 
pyllasica, 3emeHad OKpacka He Hcuesana. Ha 12—14 Jenb mocuie UBeTeHHA on 
HbIX pacTeHH KOPOOOUKH HadaH CHIbHO *KesTeTb. II]pH BCKPbITHH TAaKUX KOPO 
6ouekK OOHAPYXHNOCh 3HAYHTeMbHOe KOMMYECTBO HEOPasBUTbIX CEMAH. ITO XO} 
pOlIO BAHO Ip CpaBHeHUH INCA CeMAH Ha OJHY KOPOOOUKy OMbITHHIX H KOHT| 
POJIbHBIX pacTeHuH. 
Ta6nuna 2 | 


PaspuTue NJIONOB H CCMAH 3a CYUCT dotTocuHTesa mNloyqa Mp 3aTeMHEHHH JIHCTbEB 


| 


226 Ke e 2 Cojep2kaHHe KDE | 
Qa & o 3 on %0 Oep pe 
eee Bical: oe 98 ct 3 
ee CocTtosHHe Kopo6o- B23 BS Qa 9 oO be) | 
~~ = w =] 
~o fo} =“ [--) 
sum yeK H CeMaAH us os SS So Em id 
oe Hae 8. guc oe Q Par 
S38 one 26C Sas 6s oN a 
M5 0 Omo OnS Oss qo Ax as 


He3aTeMHeHHble pacTeHHA (KOHTPOMb) 


6 Kopo6ouxu 3eseHble, cemeHa| 88,1 nth 332 — Joi — 
TipospauHble, BOMAHHCTHIe 

12, Kopo6ouxu s3eneHbie, cemeHa| 84,7 9,7 452 ~ — _ 
Oenbie 

44 To xe 81,4 Ue? — 

Kopo6ouKn no6enesuine, ceme-} 61,4 6,3 976 377 43,0 162 

Ha KOpHdHeBBIe 

20 Kopo6ouku 6eble, cemeHa TemM-}| 40,9 ane 1416 430 48,9 210 
HO-KOPH4HEBBIC 


SaTeMHe€HHbe AMCTbA 


6 |Kopo6Oouxu s3emeHble, cemeHa] 88,2 6,5 223 — eed — 
mpo3spayHble 

12 |Kopo6Oouxu seneHbie, cemena}| 71,0 7,6 — — 20,1 — 
Oenble, HOPMaJIbHBIe 

14 |Kopo6ouku no uBeTy He oT-}| — 6,3 — 187 23,0 43 


JIMYAaIOTCA OT KOHTPOIA, MHO- 
TO HeOpasBUTbIX CeMAH 
20 |Kopo6ouxu sacoxutMe, ceman| 67,7 4,2 396 253 21,9 56 
B HHX MaJIO 
29  |Kopo6ouKu cyxue, cemenaue-| 35,7 Zea — 230 ZO 42 
Ppa3BUTbIe, YepHbIe | 


PasBHTHe OCTaBIIMXCH CeEMAH TaKKe 3HAYHTeIbHO yXy{llamocb, YTO BHAHC 
M3 YMeHbINeHHA HX Cyxoro Beca. CofepxanHe %Hpa, KOTOPOe BHayase Obie 
OMMHAKOBBIM B C€M€HAX OIBITHBIX MH KOHTPOJIbHbIX PaCTeHHli, K MOMCHTY cospe- 
BaHMA CeMAH (Ha 20—25 jeHb) COcTaBAANO y OMbITHBIX pacTeHHli OKONO 21%, 
a y KOHTposbHBEIx 49%. : 

PesyJIbTAaTbI BbILMeH3O2KCHHBIX ONbITOB C 3ATCEMHEHHEM KOPOOOUeK H JIMCTBEB 
MaKa MOKa3bIBaloT, TO 3ATEMHEHHE IJIOMOB, TaK 2Ke KAK HW 3ATEMHCHHE JIHCTHEB, 
YMeHbINaeT KONMYCCTBO CEMAH B TIOMax. Takoe xe JlelicTBHe OKa3bIBaloT H Apy- 
rue HeOaronupusATHble daktToppi (°). 

OcHoBHoe MMTaHHe CeMAH B MNOaX Maka OCYECTBIAeTCH 3a CUeT IpHTOKA 
ACCHMHJIATOB H3 JIMCTbeB. OO 9TOM TOBOPHT KaK pe3skoe yxyAUIeHve pa3sBuTHA 
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AH TIPH 3aTCMHCHHH JIHNCTbEB, TAK HW OTHOCHTeCJIbHO HOPMaJIbHOe Pa3sBHTHE Ce- 
B SATCMHEHHBIX INJIOZaX pH COXpaHeHHuv (boTocuHTesa JMCTbEB, IIpu 3aTeM- 
HM JIMCTbEB HAKOINJICHHe HKUpa B CEMEHAX Pe3KO MayaerT. IIpu 3aATCMHECHHH KE 
JOB MaCJIMYHOCTb C@EMAH TIOUTH HE CHHKAeTCA. 

Cokpallenue YHCJla CCEMAH B 3ATCMHEHHBIX TJIOJlaX MaKa TOBOPHT O 3HaYeHHH 
OCHHTe€3a IWOa JWIHd HOPMAaJIbHOrO erO Pa3BHTHA. 


Uucrutyt dusnonorun pactenuii ¢ Ilocrynuno 
um. K. A. Tumupssepa 27 II 1957 
Axkanemuu HaykK CCCP 
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~ Jloxrnagqn Akanemun nayrx CCCP 
TR 1957. Tom 114, Ni 2 


IKCHEPHMEHT AJBHAA MOP@OJOL 


M. JI. BOPOBCKUK 


O HEKOTOPbIX 3AKOHOMEPHOCTAX MOP®OJIOTHYECKHX 
M3MEHEHHN, HABJIOAAIOWIMXCA B OPrAHH3ME 
B YCJIOBAAX TOMOTPAHCILWIAHTALW MUM HEPBA 


(ITpedcmaeaexo axademuxom A. J. Cnepauckum 23 VII 1956) 


CucTemaTuyeckve SKCIepHMeHTasIbHO-mopdosornyeckHe UcceqoBaHHa (* 
TIOCBAL[eHHbI€ + H3yYeHHIO HeliposucTpotuyeckuxX TpoweccoB, OOnapyxH 
B ONpefeJeHHbIX YCJOBHAX ONbITOB 2 TuMa perenepallMH HepBa 
AajleKBaTHbIt WH HeaeKBaTHbIli — MW WOKa3aJIH, UTO IPH HEKOTOPbIX BOSAeHCTBH 
Ha OpraHi3M MbI MOXKeM BJIMATb Ha NpOWecchl We- H pereHepalluu NOBpex]eHH 
HepBa, ead UX ajeKBaTHbIMH B OJHHX YCJIOBHAX WH HeaCKBaTHbIMH B [pyri 
Ilembr10 JabHeuMINX UCCIeEAOBAaHHH ObIIO H3yYeHHe MOPHO-usHOJOrHYeCKHUX |} 
Ka3aTesleH, XAPAKTePH3YIOWUX AeCKBaTHOCTb HJIH HeaJeKBaTHOCTb HE TOJIbKO | 
TeHepallHH NOBpexeHHOrO HepBa, HO H IIPOWeccOB, OMHOBpeMeHHO MpoTekKaloll 
B eHTpalbHoH uM wTepudepuyeckOH HepBHOH CucTemMe H B HHHeEPpBUpyeM 
TKaHAX OpraHH3Mma. 7 

B xoje u3yyeHHA HeHposqucTpoduyeckux MpoweccoB H UX rHCTONAaTOO 
yeCKOrO S9KBHBaJIeHTa Ha MOJeIH TpaBM lepHdepHyueckoro HepBa MBI 
OObINE YCMOMKHAIIM 9TH TPaBMbI H B HACTOAIMLee BPEMA TlepeliJIM K MCCeOBAH! 
Ha3BaHHbIX IpOWeCccCOB B YCJIOBHAX SKCIeEPHMeHTAaJIbHO BbISBaHHOTO ede 
HepBHOrO CTBOIa WH 3aMeleHHA STOrO JeteKTa TOMOTPaHCHaHTaTOM HepBa. 

Mcxoya U3 MHOPOUHCJICHHBIX JIMTepaTYPHbIX JaHHbIX, MbI IIpHXOUM K 3aK 
‘eHHIO, UTO TPaHCIaHTaT HEpBa HE MOXET CJIYXKUT «MOCTOM», TaK KaK B KOH 
HOM MTOre OH paccacbIBaeTCA HM 3aMellaeTCA COCHHUTEbHON TKAHbIO, a pop 
mime 110 HeMy pereHepHpoBaBline akCOHbI rHOHyT. TpaHcniaHtTaT JosmKeH Ob 
He KOHCEPBUPOBaHHbIM, MEPTBbIM, a CBEXUM HJIH TlepeXMBAIOILUM, TaK Kak Me 
BbIM MOABepraeTca HEKPO3Yy H 3aMeLLeCHHIO COCAMHHTEIbHOM TKAHbIO, a BTOPOH 
HEKPOOHOSY, T. €. YUaCTBYeT B Pa3PYWICHHH HU BLIHOCe CTaPbIX HEPBHbIX BOJIO 
mlepecaxkeHHOrO HEPBa HW B CO3aHHH IlyTeH HM YCNOBHH AA BpacTaroulux HOB 
aKCOHOB. Orciojla BbITeKaeT TpeOoBaHve CO3aTb TaKHe YCMOBUA OO6pabo 
TpaHCNaHTaTa HepBa, IPH KOTOPbIX OH OCTaBaNICcA Obl XKHMBbIM JO Hepecay 

J[na MOyYeHuA NepexHBaIOMeroO TOMOTPaHcHaHTaTa HepBa MBI KOHCep 
poBaid ero B pedbpwxKepaTope; KpOMe TOPO, MbI paspesaJIH ero Ha TOHKHe J 
mepey TepecayKoH, UCXOAA H3 TOPO, 4YTO NOOO TOMOTPaHCMWaHTaT B Kone 
uTOre paccacbiBaeTCA HU IpOMyKTbl erO pacajla MOLYT JIMUb CLyYKUTb MaTepE 
JIOM, HCHOJIbSYeMbIM OpraHH3MOM J\JIX MOCTPpOeHHA HOBO COOTBETCTBYIOI 
TKaHM M 3aMellleHuA uMeionjeroca yepexta. Ilokasano (7°), ro mposyni 
pacmayla TKaHeH CTHMYJIMpYIoT Mpollecc perenepallun pasMUHbIX OpraHoB. — 

EcTecTBeHHO, YTO pasMeJIbUCHHBIM MepexKUBalOMu TOMOTPaHCHaHTaT Hep 
MnpofemtaeT Bech WHK paciayqa CBOMX TKaHeH OpicTpee, eM LebIt OTPe3OK HEP! 
H TEM CaMbIM MO?KET CHOCOOCTBOBAaTb Oosee OLICTPOH pemapaTHBHO per 
‘palluu M Oolee yCnewHOMy 3aMeleHuIo JedeKTa HEPBHOFO CTBOWA. 

Ilonapuo y coOak oqHoro Nowa H BOspacTa M NpHMepHO OAHOL NOposL BC 
PHJIbDHbIX YCIOBHAX HCCeKasICA Ha CepequHe paBoro GOey_pa OTpesoK cea 


HOPO HepBa JWIMHOU B 2,5 uu 3 cM, NOMeN{aBIUMiica B pectbpHxKepaTop MpH TeMh 
re) | 


Puce. 2 


Puc. 3 Pue. 4 


Puc. 1. IIpapaa uxponoxHast Mpa KOHTponBHOM cobaKu uepes 15 Mec. mlocze rOMOTpaHc- 
MlanTayHH mpaBoro CefasMulHoro HepBa. Pesko BbIpaxeHHOe %KUPOBOe NepepoxeHHe MBI- 
meuHol TKaHH. Metox Jlaaqu. Muxpodoto, 126 


Puc. 2. [Ipapad ukponoxnasd Mba NOZOMbITHOH cobaKH uepes 15 Mec. Mocue TOMOTpaHc- 
MlaHTawMu Mpaporo ceflasuiHoro HepBa. HexoTopoe yBemH4eHHe uHCa sep, 2KHpoBbie 
NpocMOHKH BbIpaxKeHbl Tak Ke, Kak B HOPMaJIbHOH mBUe. Metron Jlaznu. Muxpodoto, 126 


Puce. 3. IpaBaa ukponoxHad MBIA MoxonbITHOM cobaKku uepes 15 Mec. mocse rOMOTpaHc- 
MiadTauHH MpaBoro ceyaMutHoro HepBa. Bo Bcex MbIINeUHbIX BOJOKHaxX OTMeuaeTcA 
OOuIbHOe KOMYeCTBO 3epeH ruiMKoreHa. Merog I[a6anama. Muxpodoto, 798 


Puc. 4. Cnunnoi mosr Ss KonTposbHoli coOaku uepes 15 mec. nocne romoTpancnaanrannn 
npaporo cejlasMuHoro HepBa. CKonsieHHe ramKorena B (pPopMe Wapa B BaKyOJIM MOTOPHOIi 
HepBHOH KJleTKH Mepeyuero pora. Metog IJa6aqauia. Muxpodoro, 1260 
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wrype —2, —3° na 72 4aca. Uepes 3 cyToK B crepHsbHbIX YCNOBHAX CHOBA 
HAKAICA NPABbIH CeaJHULHbI HepB, OCBEXxKAaIMCb ero Kpas* H B OOpa3goBaB- 
HHH AepeKT BCTAaBIAJICA OTpesOK HepBa, B3ATHIH y pyroli co6aKu u XpaHUB- 
HHCH B XOJONMbHUKE, IPHYeM STOT OTPe30K y MOOMbITHBIX COOaK paspe- 
ICA Ha NONepeyHble AHCKH, TOJMAHHOH OT | Ao 11/, MM, a y KOHTPOVIbHbIX BCTAB- 
Ica WeHKOM. Llentpambubiii u nepHdepHueckuli OTpesKH HepBa BMecTe ¢ BCTaB- 
‘HHBIM M@2KY HHMH TpaHCliaHTaTOM OOBepTHIBaJIHCh (MOPHHHOL MWIeHKOM, 
jt KOKY HaKJafbIBaIHCb WBbI, a Ha pasornyTylo KoneunocTb — runcoBas n0- 
M3Ka Ha 9 jHeli. 

_B s3apanee nameyeHuble CpOKH OnpeseAHCch peobasa H XpOHakcus OOONX 
aNMMHbIX HEPpBOB Y IOJOMbITHbIX H KOHTPOJIbHbIX COOaK, MOCcIe Gero KUBOT- 
ie MomapHO yOUBaIHCb KPOBONYCKaHHeM WH Y HAX JIA PHCTONATOMOrNYeCKOrO 
PMCTOXHMHYECKOLO HCceOBaHHA (10 MeToyam Mapxku, BuapuioscKkoro—Ipoc, 
) Kup—no Jleqqu, Ha rimkoren u puOonyKseonpotTenyzbI—no [aGayamy) 6pa- 
Cb CejaJIMIMHbIe HEPBbI, HKPOHOMKHbIC MBIIUNbI H MeKIIO3BOHOUHbIE Y3JIbl 
7—S3) C OO€HX CTOPOH, cHHHHOL Mosr (S, — S,), MpoomroBaTbiii Mosr H KOpa 
€HX CHIMOBHHbIX H3BHJIMH. B HacToslee BpeMA 3AKOHYeHbI HCCIeOBAHHA 
6ak: 8 MOOMBITHDIX H KOHTPOJbHBIX, UPOKUBUNX 7 JHeli, 6 12 u 15 mec. 
2 2 coOaku) nocie OnepalHH H OHO 340poOBOH HeONepHpoOBaHHOL cobaKH. 
PesyubTaTbI HCCeOBAHHA MOKa3sauHM cseqyioulee. Kak mpaBuio, KommeHca- 
A HapylWeHHOH PYHKUMH KOHeYHOCTH Oplia Wyulle BbIPAKeHa Y MOMOMbITHBIX 
TBOTHbIX, UCM Y KOHTPOJIbHbIX, TpOPHYeCKHe PaccTPOHCTBa y MepBbIX ObLITT 
HHbIUNe pacipOcTpaHeHb! H ClaGee BLIPAKeHbl, YEM Y BTOPHIX. 

} Ilpu onpeyxenenun peoOaspr u xpoHakcuu yepe3 6, 12 u 15 mec. mocae one- 
HHH Mbl OOHAPY2XKHJIM y MOMOMbITHBIX COOAK OTBETHYIO PeakILHt0 C OGOHX OTpPe3- 
B HepBa H T2Ka, CBA3bIBaIOWerO HX, HJM JIHWIb C MepHdepHyeckoro ero OT- 
3Ka — IIPH BeJIMYHHe peodasbl, KONeOoulelica OT 0,5 0 7,0B wu Bue. Y KOH- 
OJIbHBIX YKHMBOTHBIX B TEX Ke. YCIOBHAX MbI He OOHAPYXKHJIH HNKAKOLO Taka, 
SI3bIBAIOWerO WeHTPaJIbHbIM WH NepHepHuyecKHH OTpe3KH HepBa, HM He TIOUY- 
1M aleKBaTHOH OTBETHOH peaKUHH HH C WeHTpasJIbHOrO, HH Cc NepudepHuecKoro 
JE3KOB HepBa JaxKe IPH CaMbIX BbICOKHX WHdpax peobaspl. 

/Silecb Mbl MPHBOAHM B OCHOBHOM JIHIIb pe3yJIbTaTbI THCTOXHMHYeECKHX HC- 
OBAHHH Ha *KUP U rsnKoreH. Y coOak, MpORUBIUIMX 7 HEH MOcue OnepalHy, 
J oOHapyXuIH 3ajepxKKy *RUpoBoro NepepOxKeHuA HEPBHbIX MYUKOB B lpa- 
4 UKPOHOKHO! MbILIMe Y NOMOMbITHOPO YKHBOTHOFO TO CPaBHEHHIO C KOHTPOVIb- 
IM, T. e. 3aj}ep2xKKYy yOuJIepoBCcKOl JjereHepalun NOBpexeHHOrO HepBa. Kpome 
f-O, B M@XKMO3BOHOUHBIX Y3JlaX, CHHHHOMH TpOOJIrOBaTOM MOSry, a TaK2KeB 
®)N0uKaxX KOPpbI TOMOBHOrO MO3ra OOHAPYyKeHbI XKHPOBbIe OTOAKeHUA, 3HAUH- 
HibHO OoNee BbIPAKeHHbIC Y KOHTPOJIbHbIX COOaK, YeEM Y MOMOMbITHHIX. 
VccneqoBaHua rauKoreHa Y MOJOMbITHOH CObakH OOHAPYyXUJIM OosbUee CO- 
®2Kanue ero B NpaBOl HKPOHOXKHOLi MBIIIMe, TeM B JIEBOH HM YM B IipaBol HKpo- 


J-y0B NOBperxkAeHHOrO HepBa, B MpaBblX Me@XMO3BOHOUHbIX Y3IaX WH B CIMHHOM 
wre oKasaocb Goee 3HAYHTeJIbHDIM Y MOMOMbITHOrO, YeEM Y KOHTPOJIbHOrO 


HibHOou cobaku. Mor oOHAPyXKHJIN PIbIOKH PIMKOreHa farxKe B CIHHHOMO3rOBOM 
tae y MOOMbITHOH CcoOaKu. 

7 Y nojonpirHoh co6aku, mpomwHBuieH 6 mec. mocie ONepaluu, OTMe4AJIOCD © 
@untembHoe CIpyKTypHOe BOCCTaHOBeHHe MOBpexkyenHoro HepBa. 13 WexT- 
HibHOrO OTPesKka ero OTXOAAT MYYKH, JOBONbHO 3HAUHTebHO (XOTA HM He MON- 
WTbIO) HeEBPOTH3HpOBaHHbie TOHKUMH M CpeHHMH HePBHbIMH BOJOKNAMH, 
@ onusiomue jecsbeKT HepBHOFO CTBOWA H BpacTaloulue B NepHpepHyecKHH ero OT- 
ox, o6pa3ys Ha CBOeM HYTH 2 HEBPOMbI: OAHY Y WeEHTPaMbHOrO KOHIA H Apyryto 
WipOKcuMabHOKL yacTH NepHdepwyeckoro OTpeska HepBa. Hepsupie BOJIOKHa 
neyuero Bpacraior B UpaBY!O HKPOHOAHY!0 MBIILY, B KOTOPOH, Hapsy C HOp- 
IbHbIMU, BCTPpeuaeTCA 3HAYHTebHOe KOJIMYECTBO ATPOPUPOBAHHbIX MbIIICYHbIX 
toxou. B 9roli mprliitje uacToO BCTpeyaloTCA MyuKH pasHoro KaIHOpa, XOPOLIO 
|poTHsHpoBaHHble Gojee TOHKHMH, YeM OOBINHO, He€PBHbIMH BOJIOKHAMH, 
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a Take IIpOTePMHHAJIbHBIE AKCOHbI; JBHTaTeIbHbIX HepBHbIX OKOHYAaHHH 
He€PBHO-MbIMeCYHBIX BepeTeH MbI 3/\eCb He OOHAPYKHJH, YeM, MO-BAMMOMY, 
OObACHACTCA YACTHYHAA ATPO*UA STO MbILUbI, HO YTO HE MOMEIMAaTO XOPOU 
KOMN€HCalHH HapyleHHbIX PyYHKUMK M TPQPuKU y AaHHOFO %KUBOTHOTO. 

Yepes 15 mec. nocme onepaluH Yy KOHTPOJbHOH CcoOaKH o6Hapyxe 
MOUTH NOHAA ATPO*UA MpaBOl HKPOHOXKHOH MbILUMbI H 3aAMeLLEHHE €€ AKUPOB 
TKAHbIO, Y HOMOMbITHOH CcOG6aKH 9TH ABJICHUA ObIIH BbIPaKeHbl 3HAYNTCdIb 
meubiue (puc. 1, 2). Y KOHTpOJbHOH COOaku B TepHdepHyecKOM OTpesKe Tf 
BOFO CeaIHULHOrO HepBa elle BCTPeyalOTCA XKUPOBble OTMOMRCHHA, a y MOONE 
HOH HX HeT. B HepBHbIX KJIETKAX M@2%KMOSBOHOYHBIX Y3JIOB M CNMHHOTO MOs% 
y KOHTpOAbHOM coGaku OOHapyKUBaIOTCA OONbUIMe OTIOKeHHA JMHMO@YCHME 
uem y mogonpiTHol. B mpaBoli MKpOHOXKHOM MbIIe y MOJOMbITHOH coba: 
cojepKanHe riuKorena Oolee 3HaYHTEJIbHO, YEM Y KOHTPOMbHOM (pUc. 3); KpO 
Toro, B STO MbILIMe PIMKOFeH Yale BCTpeyaeTCA B CapKOJIeEMMe, SHO-U Tlep 
MU3HH, YM B MbIIMCYHbIX BOMOKHAX, a B JIeBOH HKPOHOXKHOM MbIMMe ero OOD 
Ieé B MbILMeUHbIX BOJOKHaX, YEM B SHAO- HU NepHMH3HH. 

B sIeBbIX M@XKMO3BOHOUHBIX y3uiax S, OONble PIMKOreHa, YM B MpaBbixX, K 
y MOMONbITHOM, TaK HW y KOHTPOJIbHOM coOakH, HO y MepBOk ero 3yecb OOMbIL 
yem y BTOpo. B HepBHbIX KJIeTKAX CIMHHOFO MO3ra Y NOONbITHOH COOAaKH Ps 
KOreH yale BCTpeyaeTca, YEM Y KOHTPOJIbHOH, Y KOTOPOH OoubIe NOBpexAe 
HbIX H€PBHbIX 3JIEMCHTOB B CIMHHOM MO3re, a 3ePpHa IVIMKOreHa BCTpedalot 
HMCHHO B 3THX SieMeHTax (puc. 4). B HepBHbIX KJIeETKaX IMpOONTOBaTOFO MO3 
PIMKOFeH OTMeUeH JIMIIb Y KOHTpObHOrO 2%KUBOTHOrO. B Marko oOOow0U 
HW B cocyaxX KOpbl CHTMOBHAHBIX H3BHJIHH Y MNOMONbITHOM cOOakH TvIMKOre 
OOuIblIe, YEM Y KOHTPOJIbHOHM, KpOme TOrO, Y N€PBOH B JEBOM H3BHJIHHe ero OON 
ie, YeM B NpaBoH, a y BTOpOH coOaku — HaOOOpoT. 

VUctopua Bompoca MoKasbiBaeT, YTO SKCMEPHMeHThI C POMOTPAaHCIaHTaln 
HepBa valle ObWIH Oe3yCeWHbIMH, YM YCNeWHbIMH, a B CIyyaAx ycnexa NocJE 
HHH HHKOra He ObIJI 3AKOHOMepHbIM. CylecTByrollee NOMOKeHHe OODACHAETC 
I10-BHJMMOMY, TeM, UTO elie He BLIACHEHbI YCJIOBHA WH MCXAHH3MbI BO3JeHCTBUA 
TpaHCllaHTaT H Ha OPraHH3M XO3AHHA, Ip KOTOPbIX MOFyT ObITb Mpeosouel 
OCHOBHBIe IIPeCMATCTBUA, CTOALHe Ha YTH NPHKMBICHHA NepecaxkeHHOrO TpPak 
nantTata. []peoqonenue STHX TIpenATCTBHH MOKeT CheNaTb JaHHbI MpoUe 
YUpaBJAeMbIM, OTA Web MOKET ObITb JOCTHTHYTA, KAK HAM Ka2KeTCA, JIHLLb B J 
JIOBHAX BeJeHHA HCCeOBaHHA 110 sTanaM, I]peqBapHTebHbIe pesybTAaTHI 
BOrO 9Talla HCCJIEQOBAHHH NOKA3bIBaloT, YTO MPH HallMX JOOABOUHBIX BOSTeK 
BHAX Ha TpaHCMMaHTaT (KOTOPbI€, KOHEYHO, CKa3bIBaIOTCA HM Ha OpraHH3Me 3 
3AMHA) Mbl HMC€M YaCTHYHIM YCHeX B OTHOWIeHHM efO IPHXKHBICHHA WH KOM 
CaM HapylweHHbIX PYHKUMH WH TpOPUKU, MpH4eM STOT ycrex 3aBHCUT OT 604 
ajeKBaTHOrO, YM B KOHTPOJe, TeYeHHA NaTONOrMyeckoro mporecca He TOM 
Ha Tepudepuw — B 30He TPaHCMaHTaluuH, HO HM B BbIllenexKaliNx OTIel 
nepHepHyeckol HW WeHTPasIbHOH HEPBHOM CHCTeMBI, T. €. BO BCeM OpraHH3Me. 

IlokasaTeAMu TakOH aeKBaTHOCTH TeYeHHA Mpolecca ABAAIOTCH: Haut 
SJEKTPOBOSOYAMMOCTH B MOBpPe%KCHHOM HEPBe, MeHbIaA BEIPaXKeHHOCTS Tf 
(pu4ecKHX paccTpolicTB wu Ooulee OMM3KOe K HOPMAJIBHOMY HaKOMIeHHe B pas 
CTPYKTYPHbIX OOpas0BaHHAX OpraHH3Ma TIMKOreHa MH XKHPOBbIX BeILECTB, 
Y KOHTPOJIbHbIX XKHBOTHBIX. 

Mnctutyt HopMabHOH uM MaTomoruyeckoli Tloctynune » 

busvonornn 18 VIII 1956 | 
AkajeMuu MequuHHcKHX HayK CCCP 
WHMTHPOBAHHAS JIATEPATYPA 
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Joraangn Arkaygemuu Hayk CCCP 
1957. Tom 114, Ni 2 £ 


IMBPHOJIOIH A 


A. C. THH3BYPr 


MOHOCIIEPMHS Y OCETPOBbIX PbIB MPH HOPMAJIBHOM 
ONJIONOTBOPEHHH HW MOCJEACTBUA MPOHHKHOBEHHA 
B AMWO CBEPXYHMCJIEHHbIX CIEPMHEB 


(I]pedcmaeaexo axademuxom H. H. Ilmaaveaysenom 21 II 1957) 


Tipu ocemMenenun UKpbI OCeTPOBbIX PHIO CHJIbHO pasBeseHHOH cnepMol sina 
CJEMOBATeIbHO pasyeaioTcA Ha 2,4, 8 OacTOMepoB, Hu JaJIbHeliLIee pasBU- 
€ HX B OarompHsATHbIX YCJIOBHAX HeT, KAK UpaBusO0, HOpMambHO. IIpu oce- 
‘HCHHH HKPbI MaJIO pasBeeHHOH CNepMOl HeEpeAKO HaGMOMaloTCA HapyWeHHA 
OOIeHHA C OOpa3s0BaHHeM H36bITOUHOrO 4HCa OacTOMepoB. SaTem Takue sila 
3BUBAaIOTCA ATHMMYHO; OOJbUIaA YaCTb H3 HHX MorMOaeT B NepHoy 3aposplle- 
TO WJIH B epBple AHH JIMYHHOUHOPO pasBHTHA, a HEMHOTHe JIMUHMHKH, JOCTHTAal0- 
e 8—9-yHeBHOrO BO3pacTa, OKa3sbIBaloTCA JectbeKTHDIMH (1). Bpwi0 BpicKasaHo 
eMONORKeHHe, YTO y OCETPOBLIX PbIO, TOUHO TAK 2Ke KAK H Y OeCxBOCTHIX aMcpu- 
H (*), O6pasopanne u36nITOuHOro uNca GacTOMepoB uM TMOcemyIomlMe Hapy- 
*HUA PaSBUTHA ABJIAIOTCS CJIeCTBHeEM IPOHHKHOBeHHA B AMMO CBEpXUHCJIeH- 
(X cnepmues (*). OfHakO B JIHTepaType HMEIOTCA JaHHble, TOBOPALLHe MpOTHB 
KOrO npesqnonoxenua: I. M. [lepcoB MHoroKpaTHo HaxoOfH B AMMAX CTepsALH 
HeCKOJIbKY HW Jake 00 MHory (jlo 28) cnepMHeB, H3 KOTOPbIX OMMH IIpeBpa- 
MICA B MyKCKOM MpOHyKJeyc, Tora Kak OCTaJIbHBbIe, CIYCTA [ake 3HayHTesb- 
€ BP€MA MOcIe OCEMCHCHHA, OCTABaJIHCb HCEH3MCHCHHbIMH; Ha OCHOBaHHMH 3TUX 
HHbIX aBTOP CYHMTAeT, ITO OCeTPOBbIM pbIOAaM CBOMCTBeHHAa CUsHOMOrMyeCcKaA 
mucniepmua (4,°). 

| Ana pewienua BOMpoca, ABJIACTCA JIM OMJOAOTBOpeHHe Y OCeTPOBbIX B HOPMe 
HO- HJIH TOMCIepMHbIM, ObIMO IPeAMPHHATO WHTOMOrHYeCKOe UCCMeELOBAHHe 
I, OCCMCHEHHBIX B pasHEIx ycoBuAx. Marepuan Opi coOpan BecHoli 1955 u 
66 rr. B HH30Bbe Jlona, Ha pbIOOBOAHOM MyHKe A3fOHppHlOBoAa B XyTOpe 
TORKKUHO. Mkpy OT caMOK, COspeBUIHX B pe3yJIbTaTe HHbEKIUMA FHMOPH3OB, 
aH W3 MOMOCTHOM 2KUAKOCTH (MPpHYeM HE3HAYHTeJbHOe KOJIMYECTBO STOU KU- 
CTH 3aXBaTbIBaJIOCb BMeCTe C HKpOH) WH WOOaBANH K He cCllepMy, HemOcpejl- 
e€HHO Tlepey Tem pasBegenuylo BORON. B 7 ciryyaax Ola B3ATA CHJIbHO pa3- 
qeHHaa cnepma (1: 1O0O—1: 10000) un B 7 y”Apyrux — Mano pa3BeqeHHast 
:1—1:9). Attua dukcupoBanu yepe3 pasHEle cpoKH oce mpHOaBeHuA 
ePMbI: 460 C KOPOTKHM MHTepBasom (1—2 muuH.) u B TeyeHHe HEMpOROLKH- 
bHOrO Bpemeun (40 20 MuH.), HOO c OOMbINMM MHTepBasomM (S—15 Muu.) 4 Ha 
OTSXKCHHHM OOsbIUerO BPeMeHH, BIWIOTh AO MepBbIX JeeHH [poOmenus. Bewia 
fomb30BaHa uKpa Genyru (2 cepuu), ocetpa (10 cepuit) u cesproru (2 cepuy). 
BCeX CIYYAAX JIA OCEMCHCHHA HKPbI Oblla B3ATAa CllepMa Toro xe Bua. PUK- 
{ua mpousBo_usacb cmecamu Candemuyue, Kapuya, Tenau u Jlaura. Auu- 
JbHY!O JaCTb Ala cpe3zanu OPHTBOH, 3a1MBalM B Mapadpuy u pesaM CepHuHO 
WIMMHA cpe3oB 7 p.). Cpesbl OKPalMBaJIH %KeNe3HbIM TEMATOKCHJIMHOM IO Ten- 
araiiny. Jlanupie, nomyyennble Ha AlilaxX pasHbIX BHAOB, Obl CXO/HBIMH. 
(DKe MbI OCTAHOBUMCH Ha pe3yuIbTAaTax H3yyeHUA 3 cepHu PUKCAMMH UKpPbI OCeT- 
 (Acipenser giildenstadti colchicus V. Marti)— cm. raom. 1. B nmepByio 
2peyb paccmoTpum cepuio IV 137, rye ocemeHeHue OblIO MpOusBeeHO crep- 


M BbICOKOM KOHUCHTpalHyH. 
Kak uspectuo (2, 3, ®, ”), spemoe alitjo OceTpOBbIX pbIO HaXOMMTCH Ha CTAAUH 


? ’ 


Tacbaspi BTOporo JenenuA cospeBanua. B slime vepes 2 MHH. NOcue OCeMeHeHUs, 
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TOUHO TAK 2%K€ Kak H B ALille, B3ATOM HeMOCpeACTBCHHO H3 MOJIOCTH Tea PbIOE 
MbI OOHAapyXHBaeM Metadasy sToro jeneHua (puc. 1 A), MpHuem BepeTeHo pai 
moularaeTcd NepleHAUKYAAPHO MOBeEPXHOCTH HH MO, HEOOMbIUMM YTVJIOM K Hel 
PAJOM C YETKO BbIPAKeHHOM BOPOHKOM cospeBaHusA. B BepxHeli YaCTH BOPOHK 


TaoéOauna 
IIponuKnopenve B SHO OCeTpa HeCKOJIbKUX CMepMHeB HU OOpasoBaHve M3ObITOUHOTO YMCMAa 
6lacToMepoB ip WpobeHHu 
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1:10.000 | 158-408 15,2—15,4] Kapuya [94,8] 2,0) a 
1:100. |3,00-107 |. 22,4 ; | Cangenuue | 74,6 2,9). | 25 | 2 Iam 


JIQKUT CHJIbHO YHOMeHHOe TepBoe NOMApHOe Tebue. Ha cpesax yepes MUKpC 
KiMJAPHbIe KAaHaJIbIIbI (HCO KOTOPHIX B AHMax OceTpa BapbupyeT OT 3 JO 2 
MbI BHJUM B MpOCBeTax KaHaJIbIleB MHOTO cnepMHeB. HanOoulee JasiekKO NPOABE 
HYBUIMeCH Cpe HUX HaXOJATCA Ha BbIXOJe U3 KaHaJIbIla — KOEI FONMOBK 
BbIaeTCA Hal] OOpaMleHHOH K AMILy MOBEPXHOCTbIO BHYTPeHHeli 2KeMTOUHON GC 
NOuKH. B HeCKONbKHX cCydaAdX OblwlIO OTMeYeHO, 4YTO CHepMHH IMpOHHKI 
OJMHAKOBO rsryOOKO OMHOBPeMeCHHO B 2 WJIH 3 MHKPONMJAPHbIX KaHaNbUaXx. — 

Yepes 5 muH. ocule OCeMeHEHHA MbI OOHAPY2KUBAeM CIePpMHH, yxKe BHEJPHE 
mMecad B aluo. WuTonmasma B MecTe MPOHHKHOBeCHHA CIICPMHA CTATMBAeTCA | 
OOpasyeT CBOOOJHOe OT XKeJITKA CKOMMeHHe, BbICTyNalollee GyropKOoM Haj mC 
BEPXHOCTbIO KOPTHKAJIbHOTO CIO (BOCIIPHHUMaIOWuH Oyropok — puc. | 5B) 
Ha mpemapatax ogHoro salina mpl Haxoqusu oT | yo 3 cnepmues. Kak mupaBuac 
B Cy¥anx, KOra B AMe UMeOCb Oosee OMHOFO CHEPMHA, OHH JlexKaH MpOTH 
BbIXOJOB H3 Pa3HbIX MMKPOMHJIAPHBIX KaHaJIbUeB, Ha paccTosHuH B S50—130 | 
pyr OT [pyra; OnM pacnosmaramuch BOIH3H OT BepeTena cospeBaHua (puc. | 5, / 
WIM Ha Ooee HIM MeHee 3HaUHTeEMbHOM paccTOAHUM OT Hero. Cnepmult ocerpa 
KaK M OOJIbINMHCTBa ApyrHX XKHBOTHBIX, IPOHNKaeT B WMTONMA3My UWesMKOM 
BMeCTe C XBOCTOBbIM OTeI0OM. Uepes 5 MMH. Toce OCeMeHeHHA TOMOBKAa cnep 
MHA elle COXpaHAeT NepBOHAYAJIbHY!IO MaOUKOBHAHY!O (bOopMy, C yTOHUeHHBI 
TlepeHHM KOHUOM. K sTOMy BpeMeHH B BepeTeHe CO3PeBaHHA HAYMHAaeTCA PacxC 
2%KJeCHHE XPOMOCOM K TOJIOCaM. 

epes 15 muy. nocme ocemMeneHuaA TomOBKa cHepMuA yxe mpecdpasoBaH 
B OKPYTJIbld KOMMAKTHBIM IPOHYKJeyC, HHTEHCHBHO OKPalUMBalolulicA reMaTOK 
CHIMHOM. B ojgnom sie Mbl Haxoqusu oT 1 ,o 4 MyKCKUX NPOHyKMeycoB CoBep 
IW€HHO CxOqHOrO crpoeHua (puc. | B, 2, 3); HeckOmbKO BapbupyeT MMU PAY 
OMHa TlOrpy2KeHua MpoHyKseycow B wuTOnasmy. Tlocnegyromee yBennueHu 
MYKCKHX IIPOHYKJIeyCOB B pasMepe, CHH2KeHHE HX OKpallIMBaemOcTH HM TOCTE 
NeHHOe Mepemellenve B yryOb WHTOMMIA3MbI AHHMAIbHOM OOMacTH TakxKe HIE 
napasienbHo. Uepes 60 MuH. mMoce OCeMeHEHUA OHM IpeCTABIAIOT COOOM CBel 
JIble WY3bIPbKH C HeEXHOH XpOMaTHHOBOH ceTouKowH. Ha puc. 1 I 2—4 jaui 
cbororpaduu 4 Takux NpOHyKWJeycoB, OOHAapy2XCHHBIX B OJHOM 43 Aum. Bce Om 
MMEIOT CXOJ{HOC CTPOeHHe HM pasMepbl (OOMbLIMH WUaMeTp BapbupyeT B upemena 
or 15,5 fo 17,6 ») w norpyxeHbi Ha rayOuny 162—176u. Or nopepxnoctH alill 
K KaxKOMY IPOHYKJeycy OTXOAUT KOHYC MOUTH CBOOOAHOM OT 2KeMTOUHDIX 3epe 
IMMTONA3MbI, KOTOPbIH Ha Cpese, OKpallleHHOM 2KeJIeSHbIM FEMaTOKCHJIHHOM, HMee 
BU] CBETJOH MOsMOCHI (cepMaTHYecKuH culeq). PKencKuli mponyKaeyc (puc. | If 
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Puc. 1. Muxpodotorpadun cpe3os aun oceTpa (43 cepuu IV 137) uepes pasupre CPOKH Tlocule oce- 
weHenHa. < 550. A — 2 mun. Metadasza II nenenna CO3peBaHHA PANOM C BOPOHKOH co3speBaHHA, 

a— KOTOpoK pacnosaraetca I noanpHoe tenpue; B — 5 mun: J — cClepMHH, NpoHHKuHit 
g01u3u BepeteHa co3pepanun, 2 — BTOpol cilepMuii B UHTOMIa3Me Toro xe Aina; B— 
fo Mun.: 1 — anadasza II aenenna cospeBaHuA, 2 — 2 MyKCKHX IIpoHyKsleyca Ha OAHOM cpese, 
# —Tpetuit myxcKoit IpOHykjeye B TOM xe alue; [ — 60 mun.: 1 — xencKnit IIpOHyK.1eyc, 
| 2—4 — ueTbipe MyKCKHX NIpoHnykK.leyca B TOM xe Ale; 


; 


a—anahaza II jenenna co3pepanua; ¢.6. — BocnpuHumaiomnit OyropoK; @.c. — 

pOPOHKa CospeBaHHa; m. — metatpa3a II qeneHua cospeBaHHa; m.K.— MHKPONHIAPHbIM =KaHa- 

pel; 72 — wenckuH mponyKneyc; ny — ny — myxcKue Mpouyksmeycbl; .m.— I nomapHoe 
TebUe; C — CepMHH; c.c. — chepMaTHyecKHii caex 


AH, tT. 114, No 2, Tunz6ypr 


oh cea 


}CBOCMy CTpOeHHIO H pa3MepaM B STO BpeMA CXOJeH C MYXKCKHMH, HO OH 
)Y2KCH Ha HECKOJIbKO MCHbILYyIO PyOHHY (B ONMCbIBAeMOM CJYyUae JI@KHT Ha 
| TOAHHH 132 w of moBepxHocTu sla). Sto pasmmune — pe3ynbTaT Toro, 
®2KCHCKUM NpoHyKeyc opMupyercsa MO3qHee MYXKCKOPO, MOcMe 3aBepmieHuA 
poro eJeHuA COspeBaHHA, H NO3{Hee HAYHHAeT NepeMellaTbes BryOb sina. 
W3 oOmlei cloxwKHOCTH Ha cTaqUAX BHEApeHUA cHepMusA, (pOpMHpOBaHHA HU MO- 
KeHHA MYyXCKOrO IIpOHyKseyca B OMMCbIBAeMOM CepHH MYXCKHe sAjepHBIe 
MCHTBI OblIH HalijeHbl B27 Aiiax, pH 3TOM B 7 cwyyanx HMeca TomDKO | 
IMM WI MpoHyKseyc, B11 ux 6pwono02,B86 — no3 u B 3—no4. 
@iepes 90 mun. mocue ocemeHeHus MpOHyKNeYyCbI COMXKeHBI, B OTCIbHBIX 
M@iatx OHM compuKacaiotcs. Uepes 120 MHH. MBI BHAMM KapTHHb! CIMAHHA 
@aykKNeycoB: B ONHHX AuWax 2 WM HECKONbKO (40 5) NpoHyKeycoB BIVIOT- 
| TIpHexKAaT pyr K Apyry, B Apyrux AepHpre OOoMOUKU yxKe pacTBOpeHbt, U 
@ieHHA XPOMOCOM pacnOJlaraioTcaA MexKAy IBYMA HIn (pu COmMxKeHUH Oouee 
a ByX NpOHykKsIeycOB) HeCKOJIbKHMH IWeHTpOcoMaMhH. 

LeoOx0{HMO OTMeTHTb, YTO OHOBPEMEHHO C MYKCKUMU MPOHYKeyCaMH MbI 
Plaxo[UH B Awe CHepMHeB HEH3MEHEHHOLO CTPOeHHA (B OTIIMUHE OT TOFO, UTO: 
FO onncano Aa crepaagu (°)) — npec6pa3s0BaHve BHeApPHBIIMXCA B UWHTO- 
Wsmy ciepMveB Bcerja MpOMCxXOJHMO CHHXPOHHO. 

PH MepBOM JeeHHH OObIWe NOMOBHHEI AHI, B STO CepHH Apobusocb aTu- 
HO: AHHMaJIbHad OONACTh pasesAacb cpa3sy Ha 3 un 4, a B peqKuX clyyanx 
74 S—6 Onactomepos. IIpu Bropom yjenenun sila Cc H3ObITOUHBIM UHCJIOM 6ula- 
Gvepos cocraBiamH 70,8% OT Bcex OMMOMOTBOPeHHEIX AH. Mpi Buu (Tab. 1), 
H STO COOTBETCTBYeT YacTOTe CyYaeB OOHAPYXKeHHA B Alille Goee YeM OHOTO 
OPMuA WIM My2xkcKOrOo npoHyKueyca. Ha cpesax aTHMMUHO pOOAMHXCA AHI BO 
X OlacTOMepax BHJHbI Apa, Wemauyuecd cHHxXpOHHO. IIpuunMHa BOSHHKHO- 
‘HA JlAaHHOrO HapyleHHA OYeBHAHa: MpH OCeMeHCHHH UKPbI MaJIO pasBejeH- 
i CHepMOH BO MHOrHX cylydaAX B AHILO OMHOBPeMCHHO MPOHHKJIO TO HECKOJIb- 
CHepMHeB; BCe STH CNepMHH Mpeocdpas0BaHcb B MY2KCKHEe IpOHYKJeYCbL 
‘KJIOUNIUCh B Mpoiecc [pobsenus. 

9 OcTaHOBHMCA KpaTKO Ha pe3ybTATAaX WHTOMOrMYeCKOrO H3yYeHHA Tex map- 
[ HKpbl, rye OCeMeHeHHEe ObIIO MPOU3BeJeHO CHJIbHO pasBeeHHOH ciepMOH. 
49 suu (u3 cepul IV 121 wn IV 131), y Kotoppix Ob1iM OO6HapyKeHb! MYKCKHE 
*pHbIe JJICMeHTHI, B 47 cryuanx UMesicaA | chepMHH HH MYXKCKOH NpOHyKueyc, 
OJIbKO B 2 cnyuaadx UX ObINO HalieHo 110 2. B stHX NMapTHAX ApOOmeHue IpoTe- 
10 HOPMAJIbHO, Alla C H3ObITOUHBIM YHCJIOM OsIAaCTOMepOB BCTpeyaJIHCb B Bue 
koro ucksroueHua (Ta6n. 1). 

Takum 06pa30M, TIpH HCKYyCCTBCEHHOM OC€MCHeEHHH HKPbl H3YYCHHbIX OCeT- 
BbIX PbIO CHJIBHO pa3sBeeHHOH CnepMOH B AHMO,Kak IIpaBHJO ,MpOHHKaeT TOJbKO 
AH ChepMui. OueBu HO, TO Ke MPOHCXOAUT H B MPHPOJHbIX yCJIOBHAX, Ha Hepe- 
[IMUax, TAK KaK BbIOPacbIBaeMaA CAMILOM Ha CHJIbHOM TeYeHHH CliepMa ObicTpo: 
cceHBaeTCA BOJHbIM MOTOKOM. IlomyueHHbIe WaHHble NPHBOAAT Hac K BbIBOLY, 
) ONOMOTBOPeHHe Yy OCeTPOBHIX PbIO B HOpMe MOHOCTIepMHOe. MHoxecTBeHHOe 
/OHHKHOBeHHE CIe€pMHeEB, HepeKO HaGwOfalolleecaA B ONbITe IPH OCeMeHCHHH 
PbI MAO pasBeqeHHOH clepMOl HM BCTpeyalomleecs (B MCHbIIeM TIpOleHTe Ciy- 
2B) IIPH MpOH3BOACTBEHHOM OCeEMeHEHHH HKPbI CyXHM COCOOOM, TpecTaBJAeT 
SoM naTomoruyuecky!o NOHCHepMHIO, TaK KaK OHO COMpPOBO*KaeTcH Hapylue- 
AMH J[pOOJeCHHA HW BCeroO NOCTeLyloulero pasBUTHA. 


Uucruryt MopdouorHu 2HBOTHBIX Tlocrynuso 
um. A. H. Cepepnosa 12 II 1957 
Axayjemun Hayk CCCP 
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